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JO (57) Abstract: Aliphatic nitrogenous five-membered ring compounds of the general formula [I] or pharmacologically acceptable 
fs| salts thereof; a process for the preparation of the compounds or the salts; and pharmaceutical compositions containing the compounds 
O or the salts as the active ingredient: p] wherein A is CH 2 - or S-; R 1 is hydrogen, lower alkyl, hydroxy-lowcr alkyl, or lower alkoxy- 
^ lower alkyl: X is N(R 3 )-, -0-, or CO-; R 3 is hydrogen or lower alkyl; and R 2 is an optionally substituted cyclic group or optionally 



substituted amino. 
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(57) 

*%mt, "ra en: 

R 1 

r 2 -x-h(^^nh-ch 2 -co-n^a [I] 

CN 

Att-CH 2 -X«-S-^l, 

7;i'3*'>fi»7;w*;w***u» 

Xte-N (R 3 ) -O-, Xtt-CO-^L. 
R 3 li**]R : fXtt«»7;^;i'«*«L. 
R 2 te (1) g&SnWTfc<fcUgt:£g, Xtt 
(2) BI3nTl»TtJ:t>7S;i**t, 
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w m » 

5 -m&ftm 

*^B^}iitlfcy<^yJK^^"1f I V (DPP IV) fi*fftH*# 

10 v^y*^ fef I V (DP P I V) te, ^U^y^H^WN*^ 
i^Xaa-P r oXIJXaa-A l a (XaaSW^57S/ltfeoT 

DPP IV (CD2 6tt)#$n§) ©£ftftT©&fiJ, SSt©H#KO 
15 (^T, S*©#8£#fc£ (Hoists, Diabetes, SI47#, JII1663-1670H, 1998 
; August yns£. Current Medicinal Chemistry, H6#, H311-327H, 1999 
4f;Meestere>, Immunol. Today, f!20#, ^367-375H, 1999^ ; Fleicher £>, 
Immunol. Today, f!15#, B180-184H, 1994¥) . 
GLP-1 (^#=r>«K:^Kl) tt, ' ^tW3-Xtt#»t-f >^ 

i^tti^i^nwe^t^, gl p - 1 j&jgftaniafpffls^rr 

SJliiSr^lftl-^aiftt)**. DPPIVH uOGLP-l £inzK#$U 
TOttfbT 3 £ £ t> fc, GLP-1©7>^ =f - 7. h £ UTf^t5^7*? h* 

25 DPPIV0i|gtt^|fmfiH ^0»ffl^l«ttGL 
P - l©^ffl^igs6^^<hlcJ:i3, ^P^Vn-XA^iC^tT^OXU^ 
ffiS.t>ntz.Wfe& (impaired glucose tolerance) 3. 

£©£#>, DPPiviBiia, «#fc.2sm«*!) so^K-te* 
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2 

mmm^mm mz.it. mm. wmmm) . mmKmm. mmm 
5 a gi&, mmm) • ?&*fc*^*^*>»i#$ns. 

TlMl:»5DPPIV (CD 2 6) tt, 
gfcf&#J£fcfcUTV>*. CODPP I V (CD 2 6) £in;# J S>M^«fc«fco 

fcnrv^o fci^n u^v^Mt^viT^tijfiiTM^DPP i v (c 

D 2 6) HttW±#LT£D, W^B^WCteilS^DP P I VfStt^m 
$ntt/^. DPP IV (CD 2 6) ft, HIV©'J>Ail^©I 

15 DPP IV (CD2 6) (#Jx. 

«\ n&& m&mBw?^) , (aid 
dpp i vrnm^m^r^it^mtLx, m^m^wos 8/ 

20 1 9 9 9 8WWO0 0/3 4 2 4 1 1C« V DPP I VPI^/B^TS 2 - 
yJ7 tin U v>^#:^fE«$nTV^. 

^to, ^n^D p p i vmrn^m^-r^mmmwrn^m^MMit^ 
25 mmom^ 

en 
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CN 



5£>K A«-CH 2 -X»-S-££U 
5 X«-N (R 3 ) -0-, Xfo-CO-*mL, 

r 2 « (i) mm^nx^xh^m^mT^-oxmm^M^^ 

(i) ^S, n^t)L<^H^^«*SX« 

(i i) mm, -mbL<\z=-m£,mmmmT»&z>m. x& 

10 (2) fim£ftWTfccJ:^7$/ , »£^T, 

fg^id&Ts^©^©^!! 
15 ^\ *^Pj«c:ne»©^#stt#:(DViTn& ! fo^ ^©^£ti£t>-£ 

©sum * fc «#R8i#© %» © aas & n> <t o t> i ~ 4 © & © 
2 ~ 7 , tot) 2-5 ©«ts#£fcte#i&$M£© *>©**#tf £ 
25 8, <h9frttMis^3~6©fc©*wf ens. Ii7;v+i/>ltiin 



WO 02/30891 



4 



PCT/JPO 1/08803 



mm* maa^^wsns. 
*mw\t%m [i] fc*viT, R^&sn* r**®^ WRrji&v 

*^Bjo{b-a-% [i] fcfcuT, R 2 T«$n* 

( i ) mm. =.m% v < \t2mttfc*mxRit 
(i i) wm, -mbL<\z=mrtMmmmm?t>nz>o 
is frfr&mm* =jm%L<ti=m$.0t<b*m&£hT\*. -^x\t±wm^ 

7xzM, 5/^n^S/;PS» yi'O^^jH, ->?d^jH, i/#u 
yawn, &£>W£>n<g>e 

-<>^-;i/S, -ox-jhs. j-7?)v&, fh7tFDt7^n, £=ttf 
\t. 7)v*u-)v&, 7>bV)im, 7xt>K'j;n, ^i^ne.©— s» 
Ri»jt*^6iiin5 1 ~ 4 {i©sw? ^©-suxtt^atfis 
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tfD'Jv-;i/S, k"77'Jy-;H, :**y^x;i^' 

5 -r$^/ujn> tr^yu^s, hUTVu;^ ^h^yu;^ 

t^U^S, ^J^'J^iVS, fttJV^U^JH, tf«J 

tfu^x^s, if^y-^i, tru^xjus, e^x;i^ 

10 7kFn tf'J H □ fc!U ^x;i/S, A*-fc H P7iftfx;i^, /I— 

b KP^7-£t:x;i,8> ^J;tX^n^©-««^»^bTV^^*^ 

-r>HU-;i/S, -ry-r>FU-;PS, -y>fu;i/S, -f>yyj;i/S, -fy 
-r>Fu;i/S, ^>x-r 5yyu;i/K> ^>y^ryu;i/^ ^>y*-y-yu 

fcTUiWS, ^TyPbfU^;^ tfPPtf'J^Jl/S. ^kFPtfPPtfUv 5 

20 ;wt, ^yu;us> -fy*y u;i/S, */*-tf-ux;i/S, ^^yun;ps, 7 
£^x;i/X, J^/'J-M, 7PT-;i/S> -fV^oT-jl'S, t7^J 

^>y^y^y tfu^^-^s, ^-^jM'J^h, *;wxy*u;W6» 7x 
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r ( i ) mwi 3-7 (Dmmftfci&mm, 
c i i ) 9~n o-^mt^mm. 
5 (1 i o ^mmT. »M^M^^6®«n^i~2ii©M^ 



10 r7xz;vs, ->^D^v;i/*. v^d^>^;1/S, vy-Pr/^i/*, 

n'jjvi, ^5^;um tf^/u;i/«, HJ77u;ua, xh^/u;i/S, 

twjswak b°^7v-;ps, =e)V&v~)v& ^^^u-^s, tfu 
tf'js^-M, eu^s?-;nu tr^-^Sv xF 

7 1 H P tf U >W£, FPtfU -;i/S, A°- 1 Hp 7i£fcf-;i/£, 
-f>WJ;HK, ^V^>FUJH> ^>XV5^VU;U», ^>73\T7U 

>77U;ux> ^xytfu^vs, ^77Pk 0| J^;^ tfPPtfUv;^ 
25 *^-7U-;i/*, 7^7y-JH, v-WJ-^S, ^nv^H, -rv^p 

r^x-;i/X, S/^p^v;i/S, fp'Jvn^*, f-h^7U;uS, 
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7U;vat ^x-;i/S, ?7/u;ws, fc^ysw*. tr^^>?-;i/S, ^ 

U-;i/*, ^>y^x-;i^ fl/t'UyJH, kootfU^S, ytH 

5 Pbf antrum*, */u;i/S> -fy+yy^ak +/^u-;us, feck 
rtfpu^-;^ tf^yswak tf^^y^S, ^;v*y~;i/g, 

10 -JVM. knnkUv;i^ >>k Fnk°nmkUv;i^ ^^ZSZ.n^(D~3 

U-;ps. 4-^^;^'^;^ 2-tru^;vx, 2-k°y 

15 2--ry-r>FUn;i/^ l — r>FU-;i/*£<kl£2, 3-^tFn-iH 
-Man [3, 4-b] k U z?>- 2 — 5^W£>n3.. 

^75/^J tt, *«SI©t>©T?*oTt>«kV^ IWI-XtegftS l~2fi© 
25 ffiiS«T375y» rt/feKttyfl7$;i) T?fcoT*><fcV*. 

R 2 Tg$n§ rmftsnTv>Tt>«tvi7sysj turn b&s*i&7 
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(tyfeKByilTSyS) J&*$?*U<, £Djy£M£te> . 
fiH^DTWJHS, fii7;i/3^yIi®i7MM, k°U5^X>!/S, 

r (i) fcmrjwvm (t^jvm, x^;ug, <y^nwn, 75-)i>mu 
(i i) k°u$y^s, ^7yu;u**5j;^7^7yuji/«^e>s^$n 

Em^^n7;i/+Jl/*^«J:^^7Jl'3^^«mM7Jl/^;i/S*^M^$n 

A^SSlg : 

15 A*«jft«tLTtt, OTOt)©*s#tf5n*: 

AD^Rf (CI, F, Br*) ; yJ/I; -hnj; t+Vi; th'D 
; #;U#*~>5 ; t^yyM ; 75 ; ^Wt^^i ; 75 J 7, 
)V*-)Vm ; fflk7)V*)V& ; fil7Jl^^->| ; ffi»7JV* y>f JUS ; 

<£M7^3^^;i/^.x;ws ; «»7;p3*'>«ft«»7;v*y-f;w* ; 

20 III7;V3+y*jl/#-JH»7J^^yI ; 

«7;i/3^->*;i/#-;i/S^fSM7;i/ri^r->^;i/^-;i/^ ; 

{g^7;i/^;i/7,;p^x;i/S ; 
«7;^75 y i»7;^+i/s : 

25 yfi!7MJ1^75;i)J^^yI ; 

75 yg, fcJWX^-OW*, An^>gf, bHo+yS, #;i^*~>*> & 
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5 fi&fc b < tt^tifiiv^ n 7)V*)Vm.- 

b < »tM->^ u 7)V*)V- CO-, 
g&fc L/ < te#g&EMv7 n7J^Jhtt7MJH> 

10 IIfeK[«i7x^-CO-, 

gj&t> b < tt#li7xz^- o 

g& t> b < «ggi 7 x^^x;^-jH, 

15 g&& b < B#li7i-Mii7i^4i/*Jl't^JH, 

g& h b < immm~m^mmmM, 
mm t> t < i^gpis 5-6 

g& t> b < «g&3i§i5£ 5-6 jukssrs- o -, 

20 tt&fc b < «#«^^ 5-6 S^^^S- CO-, 

g& t> b < mmmmmft 5-6 m^ntst*- c o -i&m7)v*)im&£zs 
mm* b < H^ti^i^ 5-6 iiiii-ii7i^jn 

/\nf>W^ (C K F, Brf) , ~>77g, -hoi, t*V3E, 

w sikms i~2 {s<Dg3Sirf ^ty^st^ 5-6 siiiisjis tf^f e»n. 
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iwjswg, e^^v-ji/S, ^ji/^u-;^ tfu^w*, tfu^v^ 
& tru^-;u», t:nu»i, -rsyyjyrijn, 

stfns i ~ 3 mommi-*^* 5-6 saw* 2 flifr&bTfc*=si5«* 

£tl3o ) o 

10 — A* »Wft£ (fcDtoW#SbV>A#Wft£) :- 



J;fp£?£bV>Ai¥gmS£bT, &T©t>©j3fl£tf&ns 
AD^>gf (Cl^) ; ~>7VS; zhni; **y* 

=ey *>b< te^g^^^E-ova (^x^Bm^w^-oi^&a , 

(SIRS'* □ 7JU*F)V- CO-, 

20 mmhL<\mmmyai=.)v-^m7)^)vm (7hjhi7j^jh 1 a 
s&fc b < te#g&mst:S; 5-6 AHHSiX- o - ( tr u s v-)\>tt=/&. 

25 «ftt>b<tt*«ft«»S5'-6Jl*#5!!*-CO- VfrtUVtf-JVm. 

(±iBt*viT#¥aiS5'-6ji«*5is»^tbT, sskb^ mmw^r 
tfmnfcwzmtenz i ~ 2 ffl©»M ; F££tf#sR5* 5-6 Mx&stf 
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nso ) 

B!¥M&X : 

10 ill!) b < li#Ii7i-;V-iS7J^JH, 

s&fc u < tt*e»^8is: 5-6 jt»s§x, 

gMfc L < »S^m^ 5-6 iIlli-H7J^J«, £<fctf 

15 ««MER'>^P7;mr;p»«^ H7i-j« Wfc^soatiaK* 

20 en, M&m\z\mz.i*'( >?-)vgmifimtfe>tiz. 

n^fr e^aum* i ~ 2 ficDjisfiT *-&tr*ais 5-6 MMMmmm\i^> 

tf^UvW** tf^^^n;^ ^;i/7KU-;i/S, tfUv 5 ;^ tfu$^-^ 
25 S, hf^s^Hk fj^y-;«, trn«j5?n;i«, <5^V'Jy-;H, 

sit, -m3Mmmm&#£\sT\t. snra«t^6 
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b' &wmm u«9»^u^Bi¥sms) : 

iv^n7J^S, {g^7;i/n*~>gm{g|&7>M^l/« ; 

t° U 5 y"J«, ^7 1/ U «fc i?7V u 

Cg£i!^X : 

15 CffiWmgtLLT, MT<Dlb<D-t)Wtft>ftZ> : 

ffl7;l/+M ; t Fo+y«7J^jH ; &m7 )VX S -1 JIM ; {»>^ 
D7;WW*;P#x;i/S ; tt?^^^! ; {£$7;io^:/;fr;i/fc;i/g ; 
»7J^iWJ^-JH ; «7JWHi*^/t^-fM ; Pi&1R7)V 

*)\'7$ymmm7)vt>y'Ovg: 
20 m$&L<te#«gi7x-;ux, 

gm& b < a#ii7i-ji/- co-, 

ggifc b < tt#gi7i^JHi7iW;^ji'S, 

llt)Ktt#Ii7i^Hl7M;H« 
25 B&&b<te#g&7x-;W£$7;P:3*^ 

g& b < mmmmm^ 5-6 MStn*, 

f it) k 5 ~ 6 inii - o - (^wM^i/Mm) , 

g& h b < «#g^m^ 5-6 mM-mm*- c o - < t: u y;w;^-;H 
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fii&fc l < »ii$sa 5-6 mmmmmmmr ^ j m ( t° u swy s y s 
^) 

AO>r» (CI, F, Brf) , ~>;7VX, -bag, ^^VS, 

«7;m^v*, mk7)vt}j-o^ 

10 T^eiifcms i-2<@©s«^§^¥^5~6fi^*^^w e>tu 

tf^Uv^S, t°^-^-;i^ ^ji^u^i^ eu^i/S, nus^n^ 
M^^-ivm, tfuy^-^s, tpu^=;n, <5^;uv^n, 

[I] \Z&^X, Xtf-N (R 3 ) 

20 thX\t, 5£: 

r>- 

X-mZtlZ (1) Sg^ftWtfc^mat -git>b<&=8t:i£ 
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5 

WbT^TfeckV^^ST^oTM^S^^ (i) HSlt>b<&H 
10 Xtt 

15 (i) w$nTv>Tt)«kViatiCiST?*^T«5iisc*»^fiJiTo m ~ 
( i v) *^s#t$nss 

( i ) Es5Si& 3 ~ 7 

( i i ) #sat » 9~n (DZLmjzm&mm, 

(i 1 i) gSGlK^ iirai>*»f 1 ~2l0ligf 

20 &^tsmm&mmmm, 

(iv) snnc^ ®*m?Rxmnfc?fr$m\*nzi~3M<Dmmm=?* 

(2) R&$n&7S/£; 

25 mmit^mm2(DD%. r 2 ^\ 

yx.-)l&, v^o^v^S, ->^n^>^;i/^ y^n^iH, 5>^o 
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-fu&im. <i>#-)m. -f>T-J«, xh^hFP^? 1 

s, hpu-;us, -rs^yj-M, tr^/nx^x, tfp 

k^'JyJH, k^7yzJH, tJ^U-JVS, fttJ^U-JH, h°U 
tfU^^-^S, tf-7^n;i/S, bfU^n^S, \dy-)Vm. rh 
7t Kot'U yk Ho h° U ^x^g, /1- k Hp 7M /t- 

10 t H □5 1 7if enjl/S, _-f > H U xjl/g, -f 7-f > H U x;PK, -OKU 

>>/7u;i^ Ku^;wt, ^TVaifuswafc en a trusts, 
15 ttyunM, 7*^7x;wg, -»yux;ws, -fV7P 

(2) gift$nfc75yST*sft;^*d^tf€.ns. ■ «b£«3) 

20 (l) li^nt^Tfei^ISiMirfeoT, R5RS««^^ 
7xx;w& ->^o^->;i/S, k'aU^-M, fh^/UM, 
7U;i/3£» ^x-;i/S, ^7yu;vs, tr^uswak tf^^v-;^ ^ 

25 U-;PS> ^>v^x-;US, fiyt:'J^«, tfPPtfU^S, -7k H 

pifpptfij^S, *7i);PS, -fy^7U;PS, *y*u-yx;i>ak 
(2) ii*snfc75yan?**fl:^«3fi«W6n*. (^»4) 
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tfa'Jy-JH, ti^US^PS, b 0 ^^^;^ ^;i^y-;i^ ?tt)V 

en oz>t>, %kD&m£\sWk£®mt\sT, r 2 ^\ 

(1) A' *«^^6^sn*W-*fc^&*l-3fl©«ft»ft#L 

Eoijy-jH, tr^U^US, tr^7^n;H6, *;v*U-;W6, 
*U=;i^£, KUSWS, tru$^=;P3£. -OFU-JPS, -fV-f>KU- 

foptruv 5 ;^ ^tKntr dp trusts* &=fctf;rti 
15 (2) b* mw&&fr$miR2nz®-x\zmtzzi~2m<DmiA&Tm&2 

ft^-ft [I] fe5^l«#MSl, 2, 3, 4, 5Xte6©5 
X#-N (R 3 ) -X«-0-T^^)i:^©R 2 ^Sm$nTViT : b c kl/^^;S 

20 T**fc£4WPW**tf&n*. wb&«*7) 

[I] ab^^^BUfB^b-^Wl, 2, 3, 4, 5X«6©-5 
X^-CO-T&3<h^<DR 2 #5£ : 

£&> fc^ift [I] *SVitt«rE«-ft'&»*l, 2, 3, 4, 5, 6, 7X 
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X^-CO-Xfct-O-T&D, A*l-CH 2 -TSb^«iff ; 
X^-CO-Xtt-O-T'^D, A^-CH 2 -TfeO> R 1 ****®^** 

5 X^-CO-T?feD, A*J-CH 2 -TfeD. R ^JMSS^TfcSflrfMfc* ; 
X^-CO-TfeD, AiJJ-CHj-TSD, R'^STT?*?), R 2 #g 

XjJJ-CO-tffeD, AA*-CH 2 -7?*0, R^TMtlSB^&tK R 2 J&*g 

10 X^-CO-XH-O-t^lp, A*«-S-T?**fl3^«* ; 

x*J-co-xtt-o-t»t), a#-s-t*o, R^zKiSiH^&ste 

X^-CO-TSD, A*i-S-T*tK R '^BfTftSft^ftg ; 
X^-CO-T-JO, At&S-S-T&D, R^TMfclB^T&tK R 2 £*g&£ 
15 nWTfe«fcV>3Ra£T&*{fe£4fc# ; 

x^-co-Tabo, A^-s-Ta&o, R'^mm^T^v, R 2 &wmz 

-X {"V^NH 

20 > — / **r*fl:^**3Wii^6n*. 

[I] ©55, Jf*lV^#«W«ltbT, &T©ck5ft 

(S) -2->7y-l - Ch7>7.-4- ( 5 h O- 2 - t°U *?)V7 
57) ->^P^^75/3 7Wk , P'Jy>; 
25 (S) -2-V7/-1- Ch^>7>-4- (5-y7;-2-tf'J^ 

(S) -2-v77- 1 - Ch^>7;-4- (v?/5 1 ;V75/*;^^) 
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->^D^>;V75y] 7t^l/t!DtJy>; 

(S) -2-y7/-l- 05>X-4- (t^Uy*^^) : yt> 
□ M^TS/) 7tt)V\ZuW> ; 

(S) -2-V77-1- Ch^>X-4- (5 -ynt- 

(s) -2-~>yy-i- [h^>x-4- (5-t°U5^;i/75y*;i/ 

yi?D^yJl/7$y) 7-fe^;HfP'J v> ; 
(S) -2-y7/-l - (h^>X-4- (N-X3MP-N-* h^~>X 
WSyAM-JW ^o^v^sy) 7 -fe^MUfn ; 
10 (S) -2-y7;-l - Ch^>7>-4- (N — X^Jl'— N — f V7*D t: 
)V7$/t))l#=.)l<) yi'D^y^S/] 7-fe^fc°a'J> ? >; 

(S) -2-~>7/-l- 05>X-4- (N-^^;i/-N-7*^75 

y^D^w^;) 7-fe^;i/h°nU ; 

(S) -2-V77-1- Ch^>X-4- C (S) -2-* b^>*5f;i/ 
15 h°PUv>-l— z/S7W\*>>)17^;) 7-fe^t°nUv 

(s) -2-v7/-i- Ch^>7,-4- (3-#;w\^ji/t?^u 

(S) -2-y7/-l - Ch^>7;-4- ( 3 -X H D - 2 - tf U vJl/7 
20 57) y^D^yjV75;) 7-fe:9 1 ;l/t! □ U 5» ; 

(S) -2-V7/-1- Ch^>7,-4- (4 -7-fe?MHi^7 v>- 1 
— r^JP^xjU) yi7D^y;i/75;) 7-fe^;nfnU^>; 
(s) -2-->7/-i- Ch^>7;-4- (2— rv-f>HUx;i/*;i/^ 

yi/n^WS/) 7-fe5f;Hfo>J> ? > ; 
25 (S) -2-->7/-l- th^>7;-4- C4- (3-fUy^M- 

;u) \L^yy>-i-^)vti)vt^)V) v^D^v;v7$y) 7-fe^;i/tfo 

(S) -2-^77-1- {h^>y;-4- C4- (3-f/^;W tf^^ 
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(S) -2-y7/-l- {hy>Z-4- C4- (4-^DP7i-JW 

>; 

(S) - 2-Z/7J-1 - Ch^>X-4- (vX-2, 6 - 
5 *iJ/*;i/7p-;W) =/^u^~y)V7^jy 7tt)WnVz?> ; 

(S) -2-i/7y-l - Ch^>7,-4- (5-nhn-2— TV-f >K 

(s) - 2 -->7y - 1 - ch^>7,-4- (hr^ui?y*;^-;w 

DA^75;) 7tt)UdW)z?> ; 
10 (S) -2-y77-l- iby>X-4- (4 -fcJU/lt-f JHf ^l) VJ 
%)Vtf-)\,) ispws^z/JVJS.;) 7ir9MH:nU> ? > ; 

(S) - 2 -v77- 1 - Ch^>7N-4- (l-lfniJ^-JWM^) 
v^7DA^v;i/7$y] 7-fe^Jl/tfnU>?>; 

(S) -2-V-77-1- Ch7>X-4- (4 - v£ D^D t\>l/#;i/fc 

15 ;nf^^>- i s^n^s^T^/] 7-fe^trnu 

>>> ; 

(S) -2-V7/-1- [h?>X-4- (4-7"ot:^--Jl/t:^^S?> 

- 1 -- r;Wj;i^-;v) ^0^4^75;] 7-fe^tfnu^>; 
(S) -2-V77-1- Ch7>7,-4- (1 — f > K U 
20 ^DAf^ysy) 7±5-)V\ZuV*?> ; 

(S) -2-~>7y-l- Ch^>7>-4- (2, 3-vtHP-lH-lf 

no [3, 4-b] eus>>-2-^;WbJWafc:;W v^a^\^v;i/75y] 

(S) -2-V77-1- Ch^>7.-4- [4- ( 2 - t? U 5 v 5 -^:** 
25 -» k°^U^/#;i/fc;K) y^D^yJV75y) 7t^HfDUy>; 

(S) -2-^77-1- {h?>7>-4- [4- (5-7*n^-2-fc:U 
$y-JW^y) 'J y / * J^'^W . y ^ DA^y^7 5 7 } 7-fe3 L ;H? 
□ U i>> ; 

(S) -2-y7;-l - tby>*-4- (->*-3, 5-^pWP-4 
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-^>V)V\f.^-jy-l-^)Vts)V^-M y^a^yjVTS./} 7±? 
. (S) -2->7;-l- Ch^>7>-4- (4-^n^'>M;i/^- 

5 (S) -2-y7y-l - {h^>X-4- C4- (N-7i-;WMt 
P U 5?> ; 

(S) -2-y7/-l - Ch^>X-4- (4-Xh^v^Jl/^-;]/h°^ 

l —f;i/#;vfc;W ypn^yjiTS.;) 7-fe9\>HfPU> ? > ; 
10 (S) -2-y77-l- {hy>X-4- (4- (2-^x~;V) tf^U 

(s) -2-yyy-i - [h^>7>-4- (i, i -vir*vn-\i hp 
4-^T^>-4--r;^;ufc;w) e^p^i^i^^ /) 7-fe5P;)/ 

HnUy> ; 

15 

(R) -4-y7/-3- [h^>X-4- ( 5 - ~ h P- 2 - 1° U ^7 

(R) -4— >77- 3 - iby>X-4- (5-v7/-2-tf'J> 5 ;^ 
S^P^5>;i/75/;) 7-fe5 1 ;^7 x 7 1 J> ? > ; 
20 (R) -4-y7/-3- [h7>7-4- (y/W5y*M-^) 
a^^vr ^ /) 7-fe^;^7 V'J ; 

(R) -4-V7/-3- [h^>7>-4- (2— TV-f>H'J-;i/^;i/^ 

yi7n^yjV7$;) 7t^7y'Jy>; 
(R) -4-V7/-3- Ch^>7;-4- (tMU;*M^) =s>7 
25 o^^;U75/] 7tW77'Jy> ; 

(R) -4-V7/-3- [h^>y;-4- (h°P U zs-)Vtl)l#-)l) v 
y-p^^KF^/) 7-feW7yjy>. 
#^<7)gi£Kb£tl CI] X«-ecD^S^tff^L-5^^^ DPP IV® 

^m^tt^MLTMnfen^ffl^wr^o mz, thDPP i v\zm,Tm 
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\ Ifc£) ©cfTDPPIV CT^M, I ViOy^^yJK 

5 ifwmnmtti® [i] x«^©^wfc^u5-5m^ ^©d 

for, ^mmo)Bmt^ en xttf©M[«b3§iin dp 
p i vizmm-rzmm (dpp i vt^o^eE^ns^s) , tftb^, dp 
io p i v(Dmmm&zmm?%zt\z£vmm(D&msM,&£nzmm(D^®5x 

75^^^#^bT«, mz.& mmm wmz. immmm. 2imd , 

a, spun, , mm. mm^mmn ^hj^u 

, (AIDS) , 

^y^VucDiXm^^ (h hffFilMv^-h't'TO^tt) , P4 5 0IS 

*Ii®M©DPP I VE#^ffl43«i:^nfcS^<^i (in«s^> 
25 ^n-7ftfWt§^>X'J>WMiM^i*) «, M^SfeU 
<\Z^tLt> tmmo^mWO 9 8/1 9 9 9 8 ;WO0 0/3 4 2 4 1 ;Holst 
£>, Diabetes, ^47#, ^1663-1670H, 1998¥;Augustyns£, Current Medicinal 
Chemistry, ^6#, ^311-327H, 1999^ ; Meester^, Immunol. Today, H20 
H367-375H, 1999^ ; Fleicher 6, Immunol. Today, g§15#, H180-184 
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M, 199459 £<k 9 

LTtt, mkm®^ U >St£3Ua£te*£8fcifi©tt#a&«ifc*L 

5 ">i^njfi, 9x.>n&. ^^>7,;i/*>mm, ^>if 

*fc, #;w#*>';i'£^©e&S££T*«£fc«&S£©46 (w^i^-hu 
<^i&> * u ^ a^©7;ua u &JWfcXKfc&;w>£ a^©$d#7;1/* u±g 

*5BW©B6Mfc^« [I] Xtt*©l«aWlcl l l : *b'54*««P»K:t)#« 

*58W©b»^* en xtt-ecnawtff^b^sig©^*^ 

20 l~3 0 0mg/kg, tOWi^O. 1 ~ 3 Omg/k g8*i?"*0 ififff 
*38«©B6Mb£* [I] tt, TIE (Aft) ~ (Bft) ictOfiigrsci^ 



(Aft) 



25 *589!®B«Kfr&« [ I ] ft, -*S5£ [II] 




A 



CN 
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10 



15 



20 



TiSnsft^ftt, [III] : 

R 1 



. [iii] ©j^lte:, m%-& mmm, mmm#<Dmm.x\z7 

[II] [ill] Xtt*©ifc£©E«tt, KWWo#«ET 

hxhUJk **y-;k x^y-;k ^y^ntr^T^n-^ ynk°;P7 
tFD77X x— ^jk ^4it>, »»x^;i/, b;kx>, mz*3-v>, 

;* h*~> K&£©7;k*7 U^M7;U3^vK , ir V U V2±Uii<D7M U&JS, 
tWUX tf'Jy>, v^3MU7xUX >>pWK75 / tf U v>#) £$? 




[III] 
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(B&) 

&fz, *38W©B«Hb£tt [I] ©"5^ 
-j&5£ [I - a] : 




R 21 -CO-( y~H H-CH 2 — CO — N X A [i_ a ] 

CN 

5 5$*, R 21 te, 5£: 

TSsnsMft -jfei [iv] : 

R 1 

HOOC-/ V-ljl— CHg-CO-N^A [jy] 

R 4 t— 1 

10 CN 

TiSnsMXttfOSS, -asss [V] : 

R 21 -H 

15 T*Sn*fc^*XI4fC!)ltKA;StT, -JK^ [VI] ": 

R 1 

R 21 — CO— \ V— N — CH 2 -CO — N^^A [VI] 



V-/ | 



R 4 



CN 

5£*, R 1 , R 4 , R 2l ^A«tfffBtH-S[*^W1-^, 
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civ] ~ [vi] (Dmtvx\t, mx\tmm& ^m^m^mmm 
ft^t; [iv] xu^<Di& tL\\&m [v] m&mv 

~hU;K x^/-;k ^fvynk>7J^-JK 7°nt:;y7;y 

n-jk 7-feh>, i?^^M7$ K, fh7kh'n77X x-xJk 

m^Mthxu, o-^>v>U7y-;i/-i— r;i/-N, n, n* , n* 

-xh^^^'7n-'7AA^it7;^D^7.7x— K DCC (^v^O^\ 
*v;k*;ktf >H" ^ b*) , ED C (1-X3MP-3- (3-^^^75/7° 

hUX5P;k7^>, tfUvX 4-y^fJV75;h°UyX ^77°Ptf;V 
25 X?Mk75X 1, 8-5>71ftf5/-*D [5. 4. 0) 7>x-fe-7-X>^) 
*\ 1-kH n4y'^ > V* h U 7 7-;k l-tHo^W^WSH £ E<0 

3ifrtt€rfTfcnsfl2£tt cvn o75y»^«« (r 4 ) ©i&sra, %m 
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mt*3-V>, ^dd/Jn^A, •^□□i^X x-x;k 7h7kF 

-7 8-8 or, £<ot>tfox:^UT*Hm\zm?Ttz>o 

F&£®7;kfr U&JS7;kn*vK , ^ h U V Afc£©7 )Vft U 
S (fllAtf, hUx5P;k75>, y^vyat>xW5X WJX 

*5gW©HC1sHb£4& [I I] it 09*.fcf> HB&WftttWO 9 8 / 1 9 9 9 
20 8, WO 00/34241, mmW\ (###0 1 2 ) fc £fcB«©2r 

[I I] ft, -«5£ [10] : 




[10] 



CONH 2 



25 TSStlSMt, -jK5£ [11] : 

Z 2 -CH 2 CO-Z 3 



[1 1] 
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HRsS [12] : 

Z^C^-CO-N^A M01 

yj [12] 

5 CONH 2 

5M», Z 2 MA«HffIHi:[W|-«^Wr^>, 

10 Z 2 XteZ 3 ©^MS£LT^ KifBZ^TO^mfflO^tt^SW 

Ilf^lJ [I I I] 09;U& &IB##M (###13 ~1 

4) (CfB«©Mi|Wl«ltUTMt-^Ci^T^^c 
09 X^-N (R 3 ) -Xit-O-T&Zfc&m [III] tt, 
15 [13]: 

R 1 



1 V~VnH 2 [13] 



V 1 - 

V ! a-NH (R 3 ) -^fdibHD^yS^gU R^tfR 3 
20 R 2 -Z 4 [14] 

25 fC^^KSI-^C^H.tD^-r^^^^T^^o 
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7 5 j go&m&t urn, tufBR 4 1 mmfzmm <D&mm z w nt>$f m 

Z 4 (DKfo&mm tLXit. HtifB Z 1 1 [^£l&if ffl 0S)6ttiS^» ilKffl V> 
5 MA«, X^-CO-T^0, R 2 #5£: 

r>- 

T»£n3gT&&4b£tl [I I I] -«5£ [15] : 

R 1 

V 2 -<^>^NH 2 [15] 

T'TFtEnZik&W). "tCDT-iym&mfcXfe^nZOi&t, [16] : 

10 R 22 -H [16] 

r>- 

-rattans (i) g&£ftTv>T&j;tAm -m&is 
<tzE.m^mmmmmm, x\z (2) e^n-t^r^v^s/ 

15 H7f;'£nZ>{k£®X\Z J t<Dt&t&. (l-X^U-3- (3-^^^;!/ 

X*J-CO-T<j55M [I I I] tt, — [17] : 




20 Z 5 «^ttSS^SU, RMiWffiiH-A^^r-r*, 

•p^SnSfl:^*, *©7$y£#tt#X«-£n&©ifti:> -«5t [18] : 
R 2 -Sn (R s ) 3 [1 8] 

5S*> R 5 W7MJH^l, R 2 «HufEi|WI-^^W1-^> 
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7 5 j m<D&mm tvx\$. mib r 4 «t iwutft^ <d&^*£ ^-rn t> *? ® 

&3^«£fc, Xtf-N (R 3 ) -T&3fb-&tl [I I I] it. [1 
9] : 




T*7f;2ftZ>it&W, "tOT^ym&mfcXte'tftZomt. [2 0] : 

R 2 -V 3 [20] 

v 3 «-n (r 3 ) h&siu R 2 \mmtm-Mi*zi€'fz>, 

75/ ^©«X<h btft MfBR 4 <h HgtlftM ©&M£ ^Tn *>£f it 

[10] ~ [2 0] K«ffi^^«miB##MtfBK©^fe 
20 <!:|W|4£tLT§!Br?r^3 0 

y^a^+)->S$I?¥Mtt§ N^>7#:(DJ^M^ [III] 

h^>7#:©^~>^D^++J->-fb^ Offc^tl [13], [1 
5] . [1 7] ^ffl^n^Vi. . 

^fc, ncwi^ti [iv] e, T0©j:5i^ ^ibii» cmmm 
25 3-1 (i) ~ (3) so (Dmm<Dj5&tmm\z?z>fti£tc\zz.n\zmv^ u 

fe?Z>Z.ttfr-%Z, (0+, Z*U, £MI3iS£SU R 4 te75 7S&H 
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o 




5 ±E©J:-5fcLT«3fi$n**ifcE©te£!» CI] *>lXK«-©Ef5Wfr&* 

MitKtt, mm. mm. itjMk s®, sea, #i^D7h^7^- 

15 ££0#litT#3. 

20 mmm 1 a- 1 

(S)-l -yn^E7-fe^;l/-2-v7y tfnU^> (^IE##MD 100 ngt 
N- (5-n h D-2-tTU 5>JU) -trans- 1, 4->£ o^+it>v75 > (^fB##f<l 3 
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-l) 327 w<DTiLh-hV)i-*? ;-)vmwi*. mwcimmmwhtco 
^ : o-io%^y-;i/-^DD7i^A) T*l^L»^^#feo ^ft£Mx 

5 J-M. 5 ml-^Dn^l/AO. 5 mHC^U 2N tJH. 0 mh 

ml^iP^ MiLfcM£MU l-f«^UT, (S) -2 
-yjy-l- Ctrans-4- (5 -xhn- 2 -tf 'JyJV75 /) S^D'v 
*ri/)V75.;) 7ir^;i/tfD'J v> • 2tSS 1 acDHJIM 1 a- 1 ) £t# 

10 la-2~ld-152 

(S)-l -^u^7^)V- 2 -i^T y bfoU v><h;ft&M^-&ti£fflV\ ffj 
1 a - 1 tPHSIlT, la~ld 1 a-2~la-89, 

lb-l~lb-7L lc-l~lc-52, ld-1 — 152) (Dik&mznfz* tz&. ^I^fft 

15 ^ckDtffeo 

{IU 1 d - 7 7 trans-^l-t^^vxjkfr^fc;!/) 

-yt> U s\*r */)V7 5 > SHC^ £ L Ti V>3 £ i £ J; D t# £ tlfc. 

1 c - 3 9 Orftfr^ (S) -2-V7/-1- 

{trans-4- ( (N-^JV^y^^-N-^^TS / ) vy*o 
20 -\^rv;U75 / } 7-k^;Vt°D U >?> • «\ ^» 1 c - 3 8 <Z)^^ 

(-rfcfc>-£, (S) -2-5/77-1- {trans-4- C (N-tert-/* h^^ti 

25 d-1 4©{k^Cr^^, (S) -2-yjy-l - Ctrans 

-4- (i-t 0 ^vx;kfr;i/fc;W v^n^S/il^a 7 3 7-fe^tfn 
U^>- 2mmM) «, »Jld-7 0©M©7'J-# ( (S) -2- 
5>7/-l- Ctrans-4- (4 -^>^;i^*~>#;Ufc;|,- 1 - Ml?*? 
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is u )v a - k x-mm v xn <=> tut. 
mmm 2-1-2-2 

(1) 4-tert-7*h^^;Wfc;PT5/-4-^^;i->^nA^+|-y >(# 
%096-l (3) «©fls^«) 600mg, hU7-feh*->**fl:*^*^hU^ 

5 A783mg, 3 -->7/ 7-'J >343mg, TO159mg, *3«J:tfS?£ ODX*>6ml© 

X5P;P (4 : 1)- (1 : 1) ) Z>Zt\z£ N-tert-^ H*^*;^ 

10 x;i/- 1 -^3MV-c-4- (3-y77-7x-JV75y) -r-l-v^ 
n^vJUT^ 304mgR^N-tert-^h+">*;i/^— t 
-4 - (3-y77-7i-JV7$;) - r-l-y^DA+-/H5> 292mg 

zntzo ■ 

(2) MfB (1) T&$tl1tX-teit-7h*i/%)l'#-)V-l-*?)V-c 

15 -4- (3-~>7y-7x-;i/7^y) - r - i-i/^n^v;U75>243mg 
$r4N^/^^>2mlfe £ k^X^y-;i/2ml<D?g-g-?K^, £i&-ei5B#ISIfc# 

(SJ-l-ya^ET-fe^^-^ry tfoU> ? >320mg> 
hUx^75>0.6ml, 7-fe hx h U^3. 5mL *$;-Mml*mX, 
20 ^15l$Mjl#Ufc. fiSft^R**^- h U ^*»iftT?^^ ^PD*Mt 

(50:1) ) TM-r^.^tt ( fci9#e>nfc^t)154mg^mMSbT, (S) 
-2-y77-l- [l-y^U-c-4- (3-5>7/-7xx;V75/) 
25 -r-l-y^DA^75;] 7t^h'n>Jy>- 2J£R:& (*2 :H 
Jfi0»J2-l) £*#fc 0 

(3) MIS (1) T#e>nfcN-tert-y h^v^j;i/^x;V- l-^^JV- t 
-4- (3-y7y-7i^7$7) - r - 1 -5>£ D^->JU75 >£ffl 
K (2) i^l31tl.^<!:llii9, (S) -2—>7/-l- 
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7)V-c-4- (3-y7/-7x-Jl/75/) -r- 1 -y^DA+y;i/75 
7 3 7±^)V tf D U z?> • 2 (g 2 2 - 2 ) 

^ WJ 2-3 — 2-8 
#««*Mr&#l*JBK WJ2-1-2-2MI311T, & 2 fcBB 
5 tt Lfc.«^J 2-3-2-8 ©ft£#j£#£„ 

mmm 3-1 

o 

H ° ^v. * Boc O 

o (4) o 

©stfeo g«ip-h;vx>x;w*>Bfc-*»«i5. ig, &tf7u;Kr;u 

3-jV5 0mlOil»4 8l|P«Ml/fc. EJ&Steifttt^ ^od* 

(5 0 0:1 0:1)) TiibT, trans- 4- (2->*D^x;U 
;p#x;W ->^0^^;P7$>3. 2 9g£f§fc. 
(2) mm (1) t#5nm«5 0 7mg, (S)-l-^nt7t^- 
20 2 -v7/tfO>J> ? >4 0 Omg, N, N-SM V7D tf;i/X^75 > 7 1 4m 
g> StX7-fehxhU;P4ml CD*g£$j£5 OtTl 2B*MSt#bfc. 

KJS*lCH,N-i?-fy^ntr;Px^7$>4 7 6mg, v 
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5 i^77^- (il:^Dn*M-^^;-Jl/- (100:1)) Tlt§rf-3£ 
t^J:^ (S) -2-->7/-l- CN-tert-^h^'>*;i/#r:;U-trans 
-4- (2-y"U^-)V^^^tl)V^-)U) is?us\*i/)V7$S) 7t^-)V 
lfD'Jy>6 5 8mg£f#fc. 

(3) MIB (2) Tl#<btUcft£^6 0 Omg, fh7^ (hU7x~;^ 
10 X7^» /\°^^£ 1 6 5mg, ^|7> : E-')A2 7 lmg, Rtfi^* 

+)->6m 1 ©g^tl^5 OttlPIFWlife. #£PgL S^-g-fe^zKta 

vhtfyyj- mm : ?nn*)V&-*J? (50:1)) Tl#$ST3 
15 Zt\z&lO, (S) l-(N-tert-yh=!rv'*;^-;i/-trans 
-4-^;i//^^->v77n^\^v;i/T5y) 7-fe3 1 ;i/k°nU> ? >3 9 4mg£# 

fee 

(4) MfB (3) Tl#6ft£te&%150mg, 2 -75 7 ^^Ptf U v> 6 4 
mg, l-x^-3- (3-^/^75yynh°Jl/) -^J^y-fSFl 

20 14mg> Xtfl -k Hn^v^>yhU 77-^8 Orag, ©N.N-^^^U 
*;i/A7S F 2m 1 ^«*^ST2 4^fiH^bfc. EJ&il'&fcfcfi&fiJ^K* 

*^«»±MJ£AT?tt*«, »HE£*JBE»*Lfc. »at*T-fe hx h U Jl/ 3 
ml fcJgtfU ^ThU^^)WvU;W3-vK 1 1 8mg®7th-hU;V 
25 »*lml*«TU SIfcT3 0#JK#Lfc. EJ&ffi^fcfc** J-frlLlS 
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:MIHfjHmi(;||L, l Nil - x-t-;K). Smi.^tx- 

7^2m 1 £Jn;i, ^ffibfc«£x-7«frbT, (S) -2-^77- 
1- [trans- 4- ( 2 - t°U S^y^l^S y ^fcJlO ^Zu^*i/)\, 
75/] 7-fe^;HfPUv?> • 2i£Mi&: 3 <D«0iJ 3 - 1 ) 106mg5 
5 #fco 

3-2-3-12 

(S) -2 - v7/ - 1- (N-tert-^ h^^;^x;W-trans-4-*;i/ 
^^>->^P^^75y)7-fe5 1 ;HfnUv> (ftiieilSS^I 3 - 1 <D (3) 

«^3-i© (4) mtmm\z 

10 HILT, :S3<Z)M0iJ3- 2-3-1 2(Dfc&M%mc 0 
mt&M4- 1 — 4-3 2 

(R) -3-^ D D 7-fe^;i/-4->7 7 5P7 V U v > mtm^m 2 (Dft&fj) IOO mg 
,hN-(5-xhn-2-tfU^;W-trans-l,4->^n'\4 1 it>v75>372 mg07-fe 

£MX5P;W). 5 ml-^oo/}N;i/A0.5 mlfcJ&SU 2N ^-x-7;H. 0 ink 

20 (R) -4-V-77-3- Ctrans-4- ( 5 -x h n- 2 - 1° U vML' 

75 7) y^nA+yJVTS;] 7-fe3MV3 1 7 V^U ^> • 2H& (S4<Z)^ 
mm 4- 1) 173 mg£#fco 

nj^mmit^m^m^. ttsmtmm\zLTm4<Dnmm4-2~4- 

25 ##M 1 

-%m (W098/19998) UMO^mzm^, L-^DU>75H (7frl£,&) 
^n^-fe^T/nx'-i' F^R^$ii-fc©^J^7KSJiS$-&§Ci:t 1 iD> (S)- 
1 - 7 □ 7-fe 2 - ~> 7 / t: P 'J > £#£ 0 
###12 
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Xitt (Ashworthe>, Bioorg. Med. Chem. Lett., mm* H2745-2748H, 1996 

^ay>75 Kttfttt5.00 gtMIX5=-;P75>8. 67 ml©>^nn** 
>150 ml^tTK^T^DPT-fe^^nU K2.36 ml£JnA, NStlii 

x-x;w «fc o HSlMtf s j: 1 1 «t o > (R) -3-2 □ a T-fe^;v-4->7 yf7»; 

U v>4. 82 g£3t*Sfi*gili£: LT#fco 
10 ##0»I3- 1-3-4 0 

5- - h a -I- if P □ tf U V. > (2. 50 g) t rans -l,4-/^n^f>y7 
5 > (5. 40 g) ©x^ 7 -JU (15ml) -fh5kHn77>(10 ml) iSifc£gffi-e5 

15 (20:4:1)) T««U ffilx^J: OINHtbT, N-(5-x hD-2-t°U 5?;M- 
trans-l,4-S/^o^\^>v75> 5 CD###iJ 3 - 1 ) 

ttf&mmk&wzm^ wmtmmizmmvT, «5©##M3-2 

###| 3-41-3-44 
20 A--Vuy )V^u^y-My (1. 69g) Rtftrans-1, 4->2 n^t>y75 
> (4. lg) CON, N-^^^;U7-fe h75 H (30ml) »&&144'C-e 3 BM»#b&. 

'J *y^7 7 *>a A 7 D7 h ^7 7-f - (Jgj£ : £m □ - * * / - 
25 ;P-7>^X7 (90 : 10 : 1) ) Tf&SfU &jjg£@£LT, trans-N- (4-x 
h0 7x-Jl/) -l,4-y7n^>y75> (£5©##093 - 4 1) (2. 31g) 

nmmmk^m*m\<\ mmizvx, ^5 ©##0113-42-3-4 
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###J 3-45-3-47 

N-t er t-7h*i'tl)Vtf=.)l>-t rans-1, 4-*/9w\tt>5?7§ 
>1.23g, 2-^PO-3--hPtfU^> l-tti/FLQgRXfiyt^frT^ 
J tfUv ? >700mgOX^y-;i/25niL^<l:7;V=f>SHmT, 2WW 
5 Lfco 

^777ya*7A^D7h^77-f- Ml : # □ n ft)V&-* 9 J —)l> (3 
0:1)) TttfiU *fi»5fc*f»fc. #6nfcft^«*hU7;^n»|t5iL 

■ 7 7'>aA7A^D?hy77^- : 7>^x7*^Sft£□^JJ^;^A- 

J**y-;^ (10 : 1) ) TfffiSSU N- (3-z:l>PtfU>?>-l-^^H-2- 
-trans-l,4-v^o^it>v75> GS5©###J3 -4 5) 110mg£ 

15 #*fflWfc£tt*fljK KW^iiliiD, *5©##^J3 

-46-3-47 (Dik£!®}&mc 0 
##M 3-48-3-49 
N— t e r t -7h^->ya;i/^3i;i/-trans-4- C (6-£PP-3-bf'jy 
75 y] 5^0^*5^75 > (##M3-4 6) 168 mgiHJx?- 
20 ;i/75>0. 5 ml£x^/-;V5 mlixh^t Ho77>4 ml©S5^jifc»» 
bfc. lOK/^v^A^fl 50 mg^JPA, #E©7K*#ffl^T, gi&TlBK& 

25 £fcJ:D, trans-4- (bTU^>-3-< ^75 /) ^n^^75> 
5 3-48) 61 mg£#fc, 

Misum^ (##0!i3-4 7) ^^^tMa-rscttc^o, * 
5 3-49 (Ditsmzmca 

3-50-3-58 
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###| 9-50 £fc&###J 9-55 tmmz L/T, * 5 ©##08 3-50 

-3-5 %(Dik%m*ntc„ 

###! 3-59 

4 _ $ D n _ 2 - 7 x - 5 - tf U 5 *J >%)btf >MJL^)lJL7> t)1 t 
5 N-tert-^h^v*;^-;i/-trans-l, 4-->^DA^1j->v7S>$, ###13 

-4 9 tmmzLx. 9*^)\>7^; tfu^>#£T. x^y-;u+^rsiS 

£«£<hK:J;f^ N-tert-7>^v#;l/fc;i/-trans-4- 
fc;W2-7x-;U-4-bf'J ^ y-jl/75 /) y^D^yJV75>^#fc. 
Z.(Dtt,&®$:, ###09-5 6© (1) Rtf (2) «<t!nHiMS1-?. £ t 
10 \z£K>, trans-4- (5-^1/^ / #JM^-;P-2-7x^jl/-4-k°U ^ vx;U7S 
/) S/^D^\^v;i/7 = > (^5©###J3-5 9) zmtco 
###14 

(1) trans-4-75 J is? / -MO g©x h^b Fo7^>150 mlH 

*7^DYh^7^- (^jft : Slxf;^+1t> (2:1) ) T*f®lT& 
Z\t\z£Q, trans-4 - ( 5 -=. b a- 2 - hf U i?)V7S. J) w\ttJ - 

20 m. 52 g%%tco 

(2) KTfB (1) -£&t>tifcik&m.O g©^#PD**>10 ml**fcHJx 
^;V7S>1. 8 ml£jD*-> Ml:^^>Xil/*-;^P7'f KO. 65 ml£7jO£T 

25 *jBEft«JEES*bfc. MOy^^MMTS H 10 ml**fc7S^W- 

hu^Ai.37 gziMZ. sowzBmmwvrz, Kfomsmzmmm 

^i^n^b^^- (M:Mx^;W-s^> (1:5) ) 
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Z\t\z£V), cis-4-7S?K-N- (5-- hn-2-tTU V)V) v^n^\ 

(3) ME (2) T#6ttifcfl;£*640 mg<h HJ 7 7^f>704 mg<£> 
xh5kHP77>10 ml-zkl il**&fi»T2BMif#b&. RfoM&fy* 
5 3S»*'>'J*Wl'75*;*>aA7Ai'D7h^57^- (811 : WW. 

Jl^JV-** (10:1) ) -Z&mtZ>Z.t\Zi:V), N— (5-xhn- 2 

-lf'J^;W) -Cis-l, 4-y/7DA^>y7$> (*5©#3|W4«Dfl5 
531 mg£#fc„ 
5 - 1 ~ 5 - 6 

10 (1) trans-4-tert-7>^S/^;l/#-Jl/7^/v'7n^vJl/ 

x;U*^- h60. 0 g, 75>fltf-MJ*>A20. 1 g^y/fMMT^ F600 mL 
l:Kb, 90trt?61§IKIiK#L£. RJfc»£ttS*tea*f, SUfiVTitii 

fc*ff«*U cis-4-T^H-N- (tert-7h^v^;Ufc;W ^>7n 
15 A^->JV75 >47. 9 g£#fc„ 

(2) tfffB (1) T&sn&ft;£!ft500 mg, A7y9A-K* (Sj£) 100 mg 

20 (20:1) ©^^nn^;i/A-^^y-;U-7>^n77K (100:10:1) ) 

-cmm?Z>Zt\Z£K), N-tert-^-h*^*;l/#-;W-cis-l, 4-->^ 
n^\++)->v75>395 mg£#fc. 

(3) fufB (2) T?ff6tlfcft^*2. Og, 2-7DO-3-xM=it?U> ? >l. 63 g, 
^V7°ok°;i'X^;i/7S>l. 95 mL©2-7 p OAV-;H0 iUMtt&. 8(TCT? 

25 10««ib&. £ftS&4fc£ttfiE*ttl/fc& Mx^Tttfflb 

on*M-B8x^ (7:1)) Tffifibfc. #snfcft£»0X*y--^ 
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N— (3-~ -cis-1, 4-y^OA^-|j->y75>- 

2&&i& (£5 ©##09 5-1) 2.15 gfcflfc. 
*fc, H*fcUT, ^5©##0J5-2~5-6© 

5 6-1 

£ H 3 CH 3 CH 3 



i (4) 

£ H 3 ^ CH 



fl^l (4) 

CH (p- hAx>^l^>Htt) 

rri Boc i 



(1) Xtt (JP83- 118577) fB*fc©££k:feT, l,4-v^«t°D [4.53 

10 SET, *3\H>3— 5? F 8-^^-1. 4-yt+itXt°n [4.5] 

(KfKb'&Hftt, Rosemmund f>©«(Chem. Ber. , 1975^, ^108#, 1871-1895 
H) *«J:t^lack6>©Xfflt (Synthesis, mW, ig829JO gBft©#&fcfto 

15 (2) ffrlB (1) T§6nm«l 3. 80 g, *iHW-HJtfA3.55 g. 

2^mM<tl0!K^X>^7K^TpH5 tU KHx^TtttBUfc. ttffi*& 

t^uttiD, 8-^^-1, A-^^TsMu [4.5] x#>-8- 
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tDVtf>WL (±E0®<b£«l (2) ) 3.46 g^ffe. 

o) mm (2) x-m^nrdt^m 16. i9g. s?7x-;w*^*u;w75?H24.si 

g, HJx5P;i/75>9.00 g, *5«fctf h;Px>160 mL©a^»*2. 5^HlPf»S 

£-#j®^3MU7-feh7$ H100 mL^^tert-^h^v^'J^A9. 55 g£?J< 
frT»*fcJQA» £i!T?ll$IHHt#Lfc. EJfc?££ flrffiLfc^H, 

p-h;Ux>^;W*>K*ft«l30.87 g©*8iftl00 mL£JPx., MT16^W»t 

lEgSLTs 4 - tert-y h+y*MzjP75 7 - 4 -*7)V 9 s9 
J> UEH©ft^ft (3) ) 10.41 g£#fc„ 

(4) itufB (3) T?ft6nfcftS#« 10.41 g, hUT-fe h**>*#ft*»>*± 
15 HJ^A 11.01 g, ^>y^75>5. 10 mL, fc«fctf*6fc*^>150 mL©ig 

A-ettfcu *ii&«flE«*bfc. #e>nfe^ti©/^y-;n5 iL^icp- 

h;i/X>x;W*>K*fPtt3. 32 g, ^ViTX-x;H60 mL^lJDAfc. *ftb** 
20 WBU x~r;Mfe*§K ft*U N-^>v;i/-t-4-tert-^h=^^;^ 

x;P7$y-4-7^;i/- r - 1 -y^D^>;i/7$>- p-h;wx>7.;i/* 

>K£ (±EH©ft^» (4) ) 7.49 g*»&. 

(5) MB (4) T?#6ftfcft;£ftl6.63 g, 10%/^^£A#8S5.0 g, 
»^y-;H00 nL©»^«ft7K**8BftT(lftflE)ft:T24l*IHIil^Lfc. 10« 

25 /^$?£AiK*£**U M£MLfc„ #6nfc»**lW*llft^ hU 
£A*&i£50 inLtx-x;U300 niL©Jg£*lK:J&SU x— r;H***<t^ 
«»A*7kT«E^ MJtfATftiiU U t- 

4-tert-7>^v^JU^x;i/75y-4-/^;P- r - 1 -^OA+yjl/ 
75 > (±EH©fc£tt (5) ) 6.87 g£f#fc. 
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(6) mm (4) (Dxnvmwi*, Tmiki-hvv&TkmmvumL, ^dd 

7 A- (mm:^\^>-mm^)V (30:1^3:1) ) K^TTS ££££ 9 , 
5 N-^>^;V-c -4-tert-7>^>-*;^^;i'757-4-^5 1 ;V- r- 
l-y^D^yJl/75>£#L O^Tdn^±fB (5) EtHfl&fc&gl/ 
T, c-4-tert-7*h^S/*;i/#-;i/7$y-4-^^;P-r - 1 - y^n 
^W5> (±f30<Z>te£fj (6) ) fcfcfc. 
###J 6-2 

10 ##fl|6-l© (1) ^©Xgt^V^T^^;i/3-vFtftx.T^>> ? ;i/^ 
Jrz/t^frPWJ H*fflV>*e3ft»tt, ##^J6 - 10 (1) ~ (5) (6) 
tW«fcUT, t-4-tert-7*h^->*;i/fc^T5y-4-b:Ho^^;i/ 
r- 1 -v^o^v;UT5>^^«c-4-tert-7*h^rv*;^ 
^75 / - 4 - 1 H u**s)V*^)]s- t-X-z/9 W\*z/)V75. >£fc&. 

15 ##M6-1© (1) ©Igfc:feV>T*3Sn'3-$?Kfc:ft*.T* 

v/^l^nD K&Jfl^*K)Wa, ##0!I6- lO (1) ~ (5) (6) 
5t«tT, t-4-tert-7h*v#;i/fcJI/7$/-4-* h*z/* 
^)V- r - 1 - PA^yJl/75>Xttc- 4 - tert-:7>* 
75 7-4-^ h+y^fJl/- r - 1 - y^ O >^|#L 

20 ###J 7-1-7-18 

t- 4 -tert-7* h^v*;^^;U7a y - 4-^^)V-t- 1 - 2/^D^+ 

5^7 5 y 6 - 1 © ( 5 ) mm 6 nfcfls^*) 1. 70 g. 2-* 

pntTU5> ? >2.04 g, ^V7°ntf;i/X^;U75>3. 24 bL, 43«t^2-7° 
^^7^f- (»«":»»X3 i ;W'S^U-> (30:70 - 50:50)) TfgSLfc #S " 
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-t-4- (2-t°'J5> ? -;i-75y) -r-l-y^0^y;V7S> (*5 
©###J7-1) 587 mg^#fc 0 
5 Sfc, tmmmt^^m^ ll^bT^5<D##0i|7-2~7-5(7Mb 

£fc, c-4-tert-7>*~>#;i^-;i/7$y-4-;>Wl/-r - 1 -> 

^□^s/;pt5> (tutB##^j 6 - 1 cd (6) mrmzntcit&m) &&x$ 

10 #fco 

t-X&c- 4 - tert- 7* y -4-tH U^-y)V 

W-r-l-y^nA^>jV7$> (##M6-2) ttfommtft® 

t&m^, mmzvx, ms<D7-i o~7-i zoik-tm^ntz.* 

###| 7-19-7-23 
15 4-tert-y'>^v^;^-^75y-4-^^;i/'>^0^1i-y > (## 
0tJ6-ltfMtl^ (3) ) <h> MUft^ft (75Xb£tl) HJ7ir 
h^vTK^k^^^^- h U V &<Dft$ET\z, MT* 1 6 flf «#LTRj&£-£ 

J:D, 3E5<£>###I7- 1 9-7-2 3(Dfc&%)%m£o 
20 ###| 8-1-8-4 

(1) 4- (tert-7>*v#;U^~jl/75/) S>^DA > ^it/>16. 93 g£N- 
jWWS>5W5>10. 55 ml©^b^^l/>160 ml^t h'J7irh^v7K 
^W^S^hU^A19. 08 g^^raP^., ^fiT14B#p B ^^Lfeo KlS 

25 43i:^»^7KT^ *i7KM^hU^AT«^ »£MJEW£bfc„ 

y'J*^n?h//77^- («: ^1t->-Wx^;K97:3-83:17)) 
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;i/-trans-l,4-i>^a^+it>^75>13. 55 g£#fc 0 

m?ZZ.£\zJ:Q. N-tert-yh^'>*;Pfc;W-N' -*3=7I>- trans- 1, 4 
5 -y^D^>^75>9. 93 gfcftfc. 

(2) MIB (1) «T?#6nfc^**«ki;^K»ft^«» 

U £ AT+SJ-T * Z\t\zXK), S 5 ©###ij 8-1-8-4 ©<ft£tl£t#fco 
10 9-1-9-45 

trans- 4- (tert-:/h*->#;i/fc;|/75 7) v^o^+l-y-;P 10. Og 
£2-£no-5-x hofcfU>?> 7. 35g 0T-h7kKP77>15OBiL»iftfc 
60%*3§tf;:*-HJ£A 2.04g fcUMrlcln*., £££^^;*;i^4^>K30inL 

otK^A^^S^od^A-^x^ (20:1) ) fc#U Mt#£>nfc 
»5fe|g**ftifcx5 1 ;P-^+U->}i'&»«ifc»ab, *Rt5tiT?, trans- 
1 - tert - 7 h * v^^fc;U75 7-4- (5-xhD-2-tfU SWtf* 
20 v) v^n^+f->12. 20g£#fc. d©-fb^*800 mg©x^/-;W0 ilM 

»2 n mm-z?*tt>2 mimm&taz.. ^UTimmmwvrco mm®* 

iMfcU trans- 4- (5-~ hn-2-k"'JyM^y) ->^D^->;U7 
5 > • 6 ©##M 9 - 1 ) 568 mg£&fc. 

»«JB*Wb^«*fflV», iWB£H»lcUT, 6 ©###19 -2-9 
25 .-4 5 0ft^*S#ft. 
###l 9-46-9-47 
trans-4-75 7 ^^o^ity-^Ml. 00g©7- t ml 
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7A^n?h^77^- : ^x^;1/-a^> (1:4) A^^nD^jk 
&<D&) T*mmirz>zt\z£r), trans- 4- ( 2 - k°U 5 i?x;i/3-*-» 5> 
5 £ a./N^v^y 5 > 6 0###J 9-4 6) 788 mg£#fc, 

###J 9-48 

##0tJ9- 1 t^#^bT, trans- 1 -tert-T' h3r$/#JVfc Jl/75 7 
10 -4- (3-- hn-2-k D 'Jv;i/^^v) ->^n^\+-9->^#feo o^T\ 
£©^-8^3. 35 g©x^/-Jl/30 ml,«ii££50 < CTji#U /^v^A-mSI 
(f£5£) 155mg, Mfch F^v>l7j<?q^il. 6 inl^inx.^0 £OS?gi^!j£10# 
TO^bfc^ BD©/^v^A-Mmi85mg^fflL, 40^^Mil^bfe o 

15 bito nztitcnm*^* a : d ^DisiMtu sh^m 

T^ilt-e, trans- 1 -tert-^h^i>^;i/^x;i/T$y -4- (3-75 
. y - 2 - tf U v;kt^» d^+J->2. 58 g£#fc„ 

U trans-4- (3-7$/-2-liUyM^y) nA^yJk75 > • 
20 imm. (* 6 ©##0ij 9-48) fcfcfc. 
##M 9-49 

trans-4- (tert-7h*v#;l^xjl,7S 7) 5>^7 D A^lt/-;i/£J;tf*f/ft 

t®mzmwr%£t\z£r), trans-4- (5- 
x h*v#;i^x;W2-^;i^:*H U 5 z?>-4-^ da^v;!, 
25 75>'MMfc. 

^d^idc^D. ^©7U-#: (^6<Z)#^M9-4 9) £t#fc 0 
###J 9-50-9-54 
N-tert-7>^>#;i/#x;k-trans-4- (5-x b^vTj^x;^-*?;^ 
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:*fc?'J5^>-4— ()V**ri/) y^D^y;V75> (###]9 -4 9 \Z&tf 

zm&m iMm-^^ymm) mmt^m) 2.75 g^nm^Aso mz 

^Ti>^)U7^>mnm. 14 g, MJx?^75>2.79 mL£JBA., Sfc5B# 

(50:50-100:0) ) TtitS £ £ «fc 0 , N-tert-^ b^^tl 
trans-4- C5-X b*is%)l#-)V-2- (y^WS;) tfU 5 v>-4--f )V* 
10 +5/] ->^nA^'>;U7S>2.74 g**&. 

tffDb, trans-4- [5-X h*z/%)l$~)l-2- ^J^^)V7^J) KU55»- 
4-f;i/^->3 y^n^W5> (S6 ©###19 - 5 0) 

HftlHtt^filfcbT, ^6©###|9-5 1-9-5 4®{b^*#fc. 
15 ###19-5 5-9-5 7 

(1) N-tert-7*h^>-*;P#-;U-trans-4- (5-X H^>#;]/fc;V-2- (v 
;*3\U/75y") t°U5^>-4— r y^nA^y^7$> (##01 9 
-5 0 W3»M3M©te-&t0 2.675 g£x^/-;H5 iLlC«M?U 
3N-*Btfl^HJtfA*?gi£3.27 mL££i&Tjn*., «j»bfc 0 

#T^«JETI£i§bT, N-tert-7h*^;fr;i/#:i;W-trans-4- [5-#;i/# 
*v-2- (y/WSy) fUayy-HM+y] ^^n^^7$> 
2.015 g£#fc„ 

(2) tufB (i) tn&nm«isjgiStiTfflVi, ^mii-itmu 

25 £ L/TM^I-7 5 >ik&mtRfo £ -frfc, (tttttt) **®%Lt 

fr< bT, S 6 <D###J 9-55-9-57 (Dfc&m&'Mzc 
###J 9-58-9-64 
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(1) tttot+lfUJl' 0.526 mWmt^Uy 10 il^KDMSO 0.494 ml£ 
7^rf>^X^fflmTtC-78 , CT*i0o < DilTLL ttT**7a>S15#&fc 
trans-4- t ert-7* h^vTJJl^x^S y 1/2 u^^r J -JMDmtt^Uy 

ml£»TU HK30#&fcHJx3 L ;P7'$>2. 52 minima., -78 "C 

1J->-fy^nif;px-T-;US^**K:«»b. imciTM- (tert- 

yh^s/^;pfc;i/75/) ^□^+>-y>o. 903 g£»&. 

(2) tufa (i) T-#e»nfc^ti33.05 g©h;i/x>350 ii**ti.o M^-r 

10 V7'?;i/7JV$-^AtKU H h)V3L>mmtt ml £-78 TCfcTiBTU lUfi 
T4B#^»bfc 0 ig*J®ft&£, ;*^/-;V33ml£ijTLT#»L7c^ 7k 

$ : ^mx^l/^U- >(1: 2-1:1)) Till, £ t^nfciifeM^ 
^>-^yyoh°;i,x-^^^icjDM^b, 0 "CTjgjitTcis-4- 
tert-7*h^i/7J;^x;i/75/^i7D^1j-/-;l/6.95 g£#fc 0 
20 (3) SulBT#6nfccis-4-tert-7*K^>'^;l/^x;i/75y v^D^lt/- 

ji&^nitifommfc^&m^. 0^9-1 tmmzLx, g6©##^j9 

- 5 8-9-6 4 (Dik&WZmZo 
###J 10-1 

(1) 4-tert-7*h^v*;P^x^75 / -4-^5 1 ;V->^a^\^r1^y > 
25 9. 13g, jmikfrVmi-hWA 3. 05g V7u¥)V7)lu-)V lOOmL 

©^#)^S-eiB#HWbfco £0&$£*&T, ^^7>^Exr7A7K 

&*re«u p^x^Tttttsufe. #e>n7tttai^^7j<, 

#U teTkma- h U «7AT^;ii^ ^^MJ±^4r§^t^J:D, t-4 
-tert-y H4 1 ->7j;^xjl/75y-4-7<5 1 ;i'- r - 1 -^i7D^^y- 
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' ;i>&tfc - 4-tert-^h^v*;i/^n;PT5y-4-^5 1 ;i/-r- 1 
u^\^J-)V(Om^ 9.20g &mc„ 

(2) WE (1) TnZtltcikG® 9.20g, p-*h*5/5fcJB,«*OU H 8. 26g, 
y^^l/75y fc!US» 5.93g S^OTte^l^ lOOmL 20B# 
5 WJPM^bfco £&f££M^7kfS±hU^£7K&$L 10% £ 

;Pfc;i/75/-4-^^;W-0- (4-^h^y7xZJWJ^-JV) -r 
-l-v^d^U-y-^ (cisfMb3-tt) 0.68g 

iJ-> (1/10) ]T»«U WiB4b£#l (cis*Mb£*) -t t-4-tert-^h^F 
yM^75/-4-^f;l/-0- (4-* h+y7i^;i/») 
- r - 1 -^Zw^ttJ-fy (trans#fb£%) (1:5) 3. 50g £ 

15 (3) WIS (2) T*#e»nfccisM^10. 68g, #Krtrt-hUSA 6. lOg, * 
150mL *5J:tf* 12(kL©S^»*nfi 1 l5Kin&U&. 

20 5 7-4-^fjv-r- 1 -v^o^-y-y-;i/ 6. 61s £*§fc. 

(4) Wffi (2) T?#6nfccis#:ttrans#0^* (1:5) 3. 50g £/BV^ 

we (3) tmmzwm-tz>z.t\z&K>, t-4-tert-^h^^*;i/^-;p 

7^y-4-^^-r-l -v^n^-y-y-;H.77g fcftfc. 
###1 10-2-10-8 
25 t-4-tert-^h^~>*^fc;i/75/-4-^?;i/- r - 1 -5s9W\ 

**irj-)]/ (##mio-i (4) ) &&tfftfcw&ik&m*m^ ##M9 

-ltBWCbT, i6©##Wl 0-2-1 0-3<Dik£m&Wzo £tc, 
c-4-tert-7*h^v7a;i^fc;i/75/-4-p<5 1 ;i/- r - 1 -S^O'v* 

(##mio-i (3) ) &m\,\ mmzhx, ^6©###uo- 
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4~10-8©M$#fc. 

###J1 1-1-11-3 8&tfl 2-1-12-96 

trans-4- (tert-^^v^fcJKTS /) □✓v*-*)- >%)Vtf>&m mg 
tN-^^-^>i^;i/75>250 mg. l-(3-yy^7$;^nt»-3-xf Jl/ 
5 #;W*5?-f 5 H4Uftjft434 mg, 1-fc Fn^5>^>y* h U 7*/— ;W06 mg, 
N,N-v^^*;VA7a H5 lL©S'&ftS&fi'r 1 5B#»}#Lfco 

S J*JBES*-r * C t «fc D N-^ > 1 r ans-4- 1 e r 1-7 h * is* )Vi£-)V7 5 
10 /-N-^;i/~>^n^1t>#;i/^3r1^ K691 mg&fcfc. £©{b£;$!670 mg 
£W-im-i?tty->$ mL S^W^>5 nL©jg£W££ire 1 2TOJg 
#bfc 0 Rjfctt&»«rrS££fc<fc D trans-4- 7 5 y-N-^>> ? Jl/-N-^^;Wv' 
? n^*U->#;v#3r+J-$ p • («7 Opmm l l — l ) 585 mg£#fc. 

15 £#J, t°^7^>fb^-«£©^m-75>^«a ^fflk iftI3<h|WJ 
tlklLT, TfSg 7 8 1 1-2-11-3 8&<fca?l 2-1 

- 1 2 - 9 6 ©fc£4&fcfc&. ({I U 7 U -#{b£titoi, &»*<&£«©* 

20 . (ift75>« (tr^u^Mb^, tr^^^Mb^^a a, ms# 
#Mi5-i-i5-n, &L<tot&*n:m t>u<totcti&*ija*^t)-a: 

fc;£fcK:«fc9£fiELfcfc©£fl!V>*. ) 
##0|)1 2-9 7 

(1) trans-4- (tert-7 h*is*J)Vtf-)V7$ /) '>^U^\^>^;^> 
25 SH.5g, mM'J>2.29g, 1- (3 / 7u\l)V) -3 

-X^^/KiM 5 H3. 90 g, 1 - 1 KD+y^>y h >J 7 74 g, 
S.c^N.N-v^5 1 ;^>)VA7S H30 mL©S^«l*^fflTf 4N?Mai#Ufc. 
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«tiR*»IStf.-5C:ifc:«J:0, N-tert-7 h+v^fc;!,- trans-4- (4 

(2) ttfB (1) T»6ttfcfc£»5.4 g04mnafc>W>5O nlgttic. 2k#T 
o 5 75X-**# □ □ia$Jfe§K8. 9 g£JD?L g&T 1 iSWSItfbfc. 

36**:*- h U £A*»8ft£ini*.7 , ;i'* Uttt bfc&, WBftx^TttWUfc. 

10 (25 DiL) *lDA.TMfc:Tl 6mmmWLtco S^Itx- r^SJPA, «f 
HiLfdM£MU *ldJg#Lfco ^K;frU9A£in*7;k&Ute£L&&. 
* nn*MTiHibfc. JftttJS££&*«B6:*- h u -)AT^M 

£<hT, trans- 4- (1, l-Wy-4-WWJrjWM-;W 
15 D^'>^75 > 8 CD##M 12-97) 

13-1-13-7 
trans-4- (^>^;^+v*;i//J?x;W75 /) DA^>*M>| 
5.07 g©Mb^I/>50 ilW«lctW=MO DlWK-y/fM 
;PA75 HO. 3 ml^JPx., MTlTOSJ^bfc. 

20 Kmm&ttEMmLTmt>nitEL#<D'5*>mvg&. 2kftbfc2-7s/t: 

U5^>207mg<h HJx3MI/75>0.4 ml©M;*^I/8 mlgsaMll*.*. g 

njjy>w> (50: l) ) T?*«-r*ntK:J:D, N-^>> f ;i/^ 
25 v#;i/fcJl/-trans-4- ( (tfU 5 v>>-2--OI/75 7 ) *^XJW ^D'N 
^>;U75>240mg£#£: o 

E©fc£4fc*K«WBl!K:#U trans-4- C (If U 5 i?>-2-<f)V7§ J ) 
#;P#x;W y^DA+y^75> (S8CD##W13-1) 
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\zmw?% zt\z£v, ms ©###1 13-2-13-7 <D4t&to*wt. 
10 ml, mtzmmmmLtt. 

###J 13-8-13-16 
TJU=f.>»H^T, t r ans-4- {1>z?)Vtti/%)Vtf~)V7$ J ) v 

^□'\^>^;p#>m^ou F l.Og, hU7>;i/7x-;i/9 1 >i.92g, w 

15 ?g^#l^llO , CT'12B#P B WPitm#bfc. ft£P^, K«»*3S^aHS««T»ffi 
3L^)V-s\3ry-> (1: 2) (1:1) ) TrffigU N-^>zs)l**i/fi )V 

20 z.0fc&mmw&* riv^ynmnrf. mjtwuvu;i/3-vf i.og, 

Rtf £ Da*;i/A5inL<h#k:^i&T 2 H#F*gJi#L&. S»©«lifeSTL CT'flt 
1SU KJfcifcfc**/— ;M). 17mL<fc$?x?\JUX— 7\^5iiiL£Jn*., Si&t?3B 

trans-4-^>y-1';PS/7D / \+->;i/75> (£8 ©###J 1 3 - 8) 830mg£ 
25 ftfc. 

S5f3t^fil^bT, *8©###J1 3-9-13-1 d<Dik&®&% 
13-17 

(1) trans-4-* h*->#;W#x;i^ aA^ir>-l-*;i/#>^5g t**V 
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£D>J F£t#fco ^<Dmk*^U>50mL®m\Z, ftftTT^l/* U >7. 58 g 

Arming mtkmv^v^at^;^ mm^um^brco si^y 

(1 : 1) frt>mn^)V-2 uu*)V& (1 : 1) ) Tl*®fU 
IftlT, trans-1-^ h*v#;i/^x;i/-4- (tMU/^M^) ~><7D 

(2) 7)v^>mmmy. mmmmLrcim (u^^Av-rvyntf^y^ h) 

10 0A+D->-fh7kFD77> (3:5) ^40mL (0. 024mol) fc\ -78^1?, 
itulB (1) ^Tttetlfefc^ 2. OgO^h^t Fo^^>MlOniL^rSTb, 

2B#r B ^nj-T-30 < cs-r#M#bfco s«^s^-78t:fc^b, ^^a- 

vK1.46mL<hSOS;2it, 7k£iPx., Mx^Tft&ai Lfc„ 

«ffl$£10^x>g£7kii^ tK, ISfn^TKTji^^b, «l5iE^hU 
15 ^AT$y£^ ®mZUf£'g£Ltz a »y'J*ir>777^7A^o 
•7h^77^f- : 11^X5^-^17- > (1 : 2) (1 : 1) ) 

U l-^ h^^*;i/^x;u-i-^^;w4- (WJ/^^-ji/) v-^d^ 

l7->©gtt#S£til. 47g£#fc 0 ^©^t)^7jc^l:7" h U ^A158mg, X^ 

*bfc. M^^x^Vx-x^-A^it^^SS^^S^b, 1-^h^ 

ftM'jy^M-jW ->^D^\^it>0¥-^ 

tt#:592mg£#fc. 

(3) ME (2) mmZtltzikSyo (l-SW 546mg£> TkiKL^HJ 
25 £A251mg, 7^/-;U5mL TklOmLOT^W? 1 1 Ot:, 2f$P«M#b 

te£#J (#;i^>$0 479mg£^7xx;i/***x;U7vF550ing, ^>^7 

;m-Mi6mg©h;i'X>5iDL^$i 2B#p B ijDi^jt#tfc, Kj&mz 
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7>r>^7A^D?h^77^- (ftft : ftSlf^+lf^ (1 : 2) 
£> (1:1)) T?»«U N-^>yM+->i];^-JH-/5 : JH- (^P* 

c oik^m* h u ;* ^jw> u ;i/3 -5? f tiibtMiu 1-* 3^-4- 

13-18-13-21 
10 trans-4- (tert-^ h=^yjjM-;l/75 J) is9w\tt>%frtf>Wit 
tf^v>£iiftfE###|l 1 - 1 tmm\zmm.LT, N-tert-^h^TJ^ 

£©fc£t/400 mg, HJx^75>260 mg, *3«fctf£ft;;*3 L l'>8 niLOJg 

z.<Dfc%m*nmzm\ *tt*f^TT?jB««b, ssfc&sttfcgsu 

20 trans-4- (4-^ h+S/*;^x;i/-l-lf^^v-;i/*;^-JW n^v^ 
75 > 8 <Z)##0iJ 13-18) 
£fc, IWBtWIRfcUT* i8©##«s|l 3-19-13-2 1 

##09 13-22 

25 N-tert-:/h*v*v#;i/#:iJl/- trans-4- (t°^>V#;i/#x;i/) 
;t>340 mg:fc«fctfx^y-J]/5 ml©g^tt£gi&Tf2.5HJS#L;fc:. £JS^* 
nn*M-^^y-jv (50: l) ) T»S^x-5r;WK:T»*<fcUifc. 



WO 02/30891 



PCT/JP01/08803 



54 

C(D<k&m*mi-Vtt J *>T*mmLTM&m.L. trans-4- C4- (4-x 

^O^y^7$> (S8©##^J1 3-2 2) £#fc„ 
##09 13-23 

5 (1) frtf~)V¥^7i?>UQ\ mg, 3, 4- y7*h+i/-3 

-v^d:/x>-1.2-vN->1131 ng*3«ktfx*y-M ml©^«j*^iaT 

vh^77^f- (Hi:i7 0D^A-iix^ (19:1) ) -e«S1-*<:£ 
IZ&K), l-^>v;U**->#;i/#x;i/-4- (4-7* h^v-l, 2-y*+V-3-v'^ 
10 n7»-3--r;l/) -t°^^v>l570 mg£#fc„ 

LT, K#fgU 4- (4-^h+y-l,2-yt+V-3-y^nyr>-3-^JW -t° 

(2) fulB (1) T''&$nt£lkG®ttims-(4-*>V)l**i'%)Vtf-)l 
15 7$y)y^nA^D->^Jl/#>i^DUF^ IIW^I/V*. h'JxfJP 

75>#&~R££J&£l*5;itfc:<fcO, N-^>>*;^^rv^;Pfc;i/- trans 
-4- C4- (4-7* h^v-1, 2-v ? *4 1 V-3-5y^ □ 7»-3--f;i') fc!^7>V;*J 

;W*x;iO ^o^->;K7 5 

(3) MIS (2) Tfc&n&fc£*£5?*^;i/7$ HJx^KT 

fc;]/- trans-4- (4- (4-y^5 : JV75;-l,2-y^y-3-y^D7'f>-3- 
<i)V) t!^^^xji/*;i/^-;w v7P^^75>^#fcc zofc&WZs 
3 7teHJ;*9^>?>TMLTJTO@U trans-4- [4- (4-v^^7 
5 7-1, 2-yt+V-3-y^7 □ 7*t>-3-^J1/) ^y-J-)ltiM-)V) =s9 
25 DA^yJV75> (& 8 0##0tj 1 3 - 2 3 ) fcfcfc. 
###J 13-24 

N-^>v;i/^-^->*;i/^x;i/- trans-4- ( (5-fc H □+^/^;W2-< 7-f > 
KUn;W #;M*x;K) y^o^y^75> 0.31 g©T"h^h FD77>- 
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bfeo M K^3^*jPA7$ F5 mh WfrV >0. 25 ml£iD;L> Mfc 

(&£ : ^7DD5}N;i/A-^^y-;V=100 : 1) c 
©-fk-&«J**^H^T, A7y^AKi«LT. trans-4- C (5-^* 

©##m 3-2 4) £#/c„ 
10 3-2 5~1 3-2 9 

(1) N-^>> f ;i/^^;i/^x;i/-trans-4- [ (5-fc Kd*~>*3 1 ;P-2H' V 
-f>FU~;p) ->^o^i>^75 >4. 0 g©^na^;WA120 ml 

(2) ffiM3.35 g0*8*K*#T* ±13 (1) T?f»6nfcfc£tt 2.75 g, 
x*y-;H10 ml*iD;tfc«; zKMfl^U ?A2. 61 g0*JS«*WTbfc. * 

20 ftTlB»t#U «-f MCT*M«»jKft»JEE«*b&. MKllNM* 
50 ml pnn&jyAmmistt. mm&&MfcWLM± b U 

N-^>^Jl^*^#;i/#x;Wtrans-4- C (5-*;^*5/-2>f V< 

25 (3) 1MB (2) T?#&nfc^«J*fflVJ, ##091 B 

fcctO, trans-4- C (5-yy^V75 / , #;i'#x;i/-2~f 7-f > H 'J x;P) # 
;pJl?-;W y//nA+yJl/7S> (88£>###tjl 3-2 5) 

IQtilfc: LT> & 8 13-26-13-29 0fb£*&£#£. 
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###!l 13-30~13-33 

^d^>^7$> i 3 - 2 5 cd (i) T#e> 

nfcft^«j) 3.0 g©7-feh-HJ;V25 nlOMttfctert-^^^/t^- 
5 h2.6g, HJX3MW>7>3.5 ml, h U 7;W*n»Kl. 15 ilfcjp*., gfifc 

trans-4- C (5-tert-7 h+'>*;P#n;l^75V ^^;W2--f y-f > H U-M 
10 *;P#-JW i///DA^75>Wc. 

(2) ffi£ (l) T»6nfcft;^**, tH^HH^T, /^y^A^lt^I 
trans-4- ( (5-tert-7 h*z/% )1#~)17 * J *<?)l-2-' f 

y-f > H u x;w d^^i^s > 8 ©##m 13-3 

0) 

15 (3) flHE (1) T#6'nfcfl:#*ft4N*tt-^*1>->T?«18-r*2:tK:«I: 
D, N-^>5W**^#;i/#x;i/-trans-4- ( (5-75 y*^;W2— Ty-T >K 

(4) M ih (3) Tmzntcit&m mnm 0.5 go&fc^i^-trus? 
>5 n\mm\z. mt^^u^uA>^)^=:M.25 mi^jpA, ^M4B#ram^ 

^77^- (JgJi : ^□□*;i/A-**y-;P=5 0 : l) TfSigb^lltfS: 

trans-4- [ (5->* 07*0 k 0 ;i^;i/fcjl>75 / *3\>W-2 - -f V-f > H U x;W) 
25 y//n^y^75> (i8®##il3-3 1) £t#fc„ 

Nfltfc L/T, * 8 13-32-13-33 ©ftl^S^fc. 

##M 13-34 

(1) N-^>> ? ;U^->*;^-;i/- trans-4- C (5-^5 yU-2 — T y-f > F U 
#JU#-;W yi?D^->JP75> (###J 1 3 - 2 5 © (1) T#£ 
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tirzikG®}) 0.3 g(DMMZ mWmmz, tFo^vJV75>IiI0. 08 g, 

5 ^x^;i/=50: i) T?nmvnznrz<tG®z3V<bhv*?)Vi'y>-i?Mw 

?ZZt\z£Q, trans-4- C (5-^77-2-^ V-i > F U x;V) 
i/t> W\*z/)l>7 5 > • H ^ffcjc^ifcE 8 ©###| 13-34) £t#fc„ 
13-35~13-46 

(1) N-^>^;V^v^;^-;Wtrans-4- C (6-:^ F O-W > F Uxjl/) 
10 ts)V#-)V) i/Z nA^yjk75 > (###0 13-1 t|Wia©^Tl#?>nfc 

§M&«tu©{b£-^) 6.08 g©^7j<x^/-;k (X^/-;H20 ml + tKL 2 ml) . 
I^t^Ilbl 1 7.X17. 33 g£iPx., 7)V3>mmn.TTl 5B^»Mb 

feo fcmmiz iQ%?miti- f u ^atk^s^p^ph 9-10 1 u ^ d n*;i/A3oo 

t^a-tox^ (2:D) rmwi'fzz.tiz&K). N-^yVJV**^ 
^;i/^-;i/-trans-4- C (6-7 5 y - W > F U x;iO #;i/#x;i/) y^OA^ 
->;i/75>4. 72 g£t#fco 

(2) buIB (i) T#?>nfc<ffc£#i396 w<Dmk*^u>io nmm\zmwc 

20 tfU v>0. 12 mltmymWtO. 104 ml£iP^ 5B#M»bfc 0 50S$tK:5%J£ 

i/OYh^77^- mm: ?nn-fc)V&-ffim.JL^)l (1:1)) rmULTco 
Z\(Dik£m*. Ayy^AKiT^llTKltS^iCi^ trans-4- 
25 [ (fi-TtWSy-K^FU-JW %)V#~M y^DA^yJV75> 
(^ 8 <D###iJ 13-35) £#fc 0 

IWHUfcbT, ^8©##^J1 3 - 3 6-1 3-3 7 <Dik&mZ&tz 0 

(3) ItfB (1) T#£>ftfcte-£%400 mg©t°Uv>10 ml^t^T** 

>^;y^-;i/77nu fo.085 ii^jpx., mmmwLtz. fcfomZU&mffih 
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o?h^- (*HE:^nn*;PA-fit»x^ (2:1)) TflffiLfc. 
£©fb£fc&, A7z?V&fcmT*mWLTW,&mt%Zt\z£V). trans-4- 

5 c (6-^?;i/x;^-;i/7^y-i— r>KUx;v) #;m?x;w ^da^-> 

;KT5 > (« 8 CD###J 13-38) 

(4) ffflB (1) Tl#£>tlfc-(t£tl403 mg> N, N-i^5P;WJ >»lftB&*fil69 
mg, l-X5f;i/-3- (3-^^^75/ynh°;U) $ FMJ&243 
mg, l-bHn^v^>V > hU7 % /-;H73 ig, RZSb U x^;U75 >0. 181 ml 

io on, n-> ? /5 l ji/^;i/A75 his Emm^uxmmmnLrc a Kj&mzm 

*7Ai?PVh^77^- (^i:^nn*M-^^;-jP (50: 1) ) T? 

15 Z.<Dfc&m*. Ay^AmmrmmhxmUmr^Z\tizXK>, trans-4- 
( [6- (^^75 7) /?MM-;hH>F'J-W 
^□^\+'>;P75> (S8©##M1 3-3 9) 

(5) HtfffB (1) T'#enfe'fb^402 mg©7-t hxMJJMO mlMMfc37% 
*;WiJ>7jc^0. 8 mlt hU7-feh=^^7j<^'fb^ f >3l^-h , J^A635 mg£^ 

20 i&T?2J0* v l.5l$Mit#L&. SJ6i**T?tRb, Btiwamufc. 
JfiWJiSzfc, t&fn&&7j<TiI«*§K *S*asBfe^ N U ^it^iE • 

;PA-rax^;W (2:1)) X-WnLTzo 
ZOfoGW*. ^7^9AKlTlIUT»t§^i:i:J:^ trans-4- 
25 C (6-^W5;-K>l«y-M 7j;i/^-;i/3 ->^DA^i>;V75 > 
(« 8 ©##M 13-40) 

(6) N-^>v;W^S/*;^xjl/-trans-4- [ (5-xho-W>HUx;W 
#;W?x;W o^^^7$ > (##M l 3 - l £E&eD#fcrc*§snfc 
fc£*0 *BJ5i5S»i:bTffi^*ffitt, 8MB (1) ~ (5) £lf$£UT, $ 
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8 13-41^13-46 (Dik&W&mc. 

###J 13-47~13-52 

N—*>z?)Vtti'f3)V&-)V-tiuis-4- C ( 5-t FD^y-K > h* U - 
;P) y^D^yJk75> (###J 1 3 - 1 tm&<DJ5&V&*> 

5 nfc^ft) 400 mg<£>N, N-^*^;Mv>l/A75 K5 Bl»ttfc*»* U«^A451 
mg&#2- (^^;i/75/) X?M/* n U tMMU*238 mg£inA, 50-CT19 

h^77^- £Dn*Jkk-**/-;V (30: 1) ) TiiLfc. 

10 Z.(Dik&®&, *?;-)V\Q ml-xh^b Fo7^>10 il 10% 
A7$>SA&*ftM£100 mgR^mT> : E-^A920 mg£t)D;U7ra»M 
Lfc. *8«&£»giJU Jttt*«BE»«|-rSJ:tfcJ:0, trans-4-t C5- (2 
-y^W5/ifJI/) *3r5M-f >KUx;V] ^M-JHy^nA^y 
;i/75> (g8©###U 3 -4 7) 281 mg£f#fco 

15 ffiBtEHSfcUT, Sl8tf)##0iJl 3-4 8~1 3- 5 2CD^«§ 

##^J 14-1-14-16 

cis-4- (tert-^h+->^;i/fc;W7^/) v7a^*lt>#;i,#>M0 mg, 
4-k Fn^>b°^U v>216 mg, 1-fc Kn+y^>7h U 77-M44 ■& O 
20 -*>VhV7 V-JV-l-j )V-K N, N', N'-fh7^ 5P;U>7 □ - 7 a 7 
^-D^7;7x-h686 mg, N-*^;l^E;l/#U>398 mK fectMj-y^^V 
^A75H11 il©g£%££fiT14l$|iaft#bfc. K**te*ftJDA, @^ 

x;i/^J0ATMJEMTS H £ tK cis-4- (4-tHo+ykXUy 
y#;M^xjl/) y^D^y;i/75>-MI (^8©##M14-1) 
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ftj&MmtGQu&m^ mmtmm\zmmLx. g8©##^ji4- 
2-14-16 (Ditsmzntco at, 7 u 

5 15-1 

N— (tert-^h*^*;w#=;w) fc^^xi. Og) O^^^M^ATS 

F(7ml) U 7 A (742mg) , Mtca^b^U (1.09g) ^iJDx. 

• 10 7<?)V\dUi?> • 2*»**#fc. 
15-2 

4- (tert-7*N^r->*;Wfc;i/) fcf^U K> (l.Og) (D^J-Vyf n^-f 
H (10ml) ^l:y^^75>Ili| (430mg) £J)Q;L HKfttfTF, 
15 MJx^7$> (0.84ml) <h h U 7-fe: h^vtfn k H U H (1. 17g) 

A, ^T3TOm#UTR^S«eii(cJ:D, N-tert-7*h+v^;i/^n 

4- (y^^7s/) tr^u> ? > • 2mmm&mz. 
m^m 15-3 

20 N-*;kS;i/t!^>?> (5. 08g) ty^DA^>^Jl/^v7JVTkF 
(7. 50g) 0&te*3^> (50ml) 7k#T h U h^rV7K*»7 

*}-HJ£A (10. 51g) £Jn;L, gia^ 18l£P B 1^#LT£j&£«;r£fcc}; 

o, 1 -*;i^;v-4— >^n^vjM^i/t°^^>£#, jmsriMrc 

25 %tc<, 

##M 15-4 

l-tert-7*h+->*;i/fc;i/-4-h Fn^vtMU v> (0.900 g) > 2-^P 
□ fcf>J5^> (0.666 g) Ofh7hFo77> (4.5 ml) «£60%zMtft; 
±HJ2A (0.232 g) 2Nff H m, vy^UXil/^^H (1.0ml) 
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-4- (2-t°U5ynM+y) h°^U ^©{b^^^TMS 
■TSCltlCfcO, 4- (2-t?U5^;M-^» fcWJ • 

5 4- (5-S/7>/-2-lfU5?;W*+"» kM'J v>> • 

4- (5-7 , Dt-2-t°'J5y^M+y) fc!^U 5» • £K4£ 
4- (p--hD7xy+y) h^Uy>-IlI 
###J 15-5 

N- tteit-7h*zs%)Vtf-fr) WJi?>-4-j3M>m (700 mg) , =E)V 
10 #'J> (319 AiL) , l-l?jl/-3- (3-y^^75 y ^"o tVW -*J^y^ 5 
K (702 mg) , l-bHD^^>yh'J7V*-^ (495 mg) , fc.ktfN, 
yMM75 H (9 ml) ©fi^«*Sa*t?16«FM8t^bTR*S«IltK: 

4- (yi^7$;^M-JW h°^U^>-^mm 
4- (N-*^-N-^>^7$y#;i/fc;P) fc^US^-afflMft 
4- (p-^DD7i^7S;WrJW k^'Jy>-SIS 
##0iJ 15-6 

20 4-75 7-1- Uert-:7>^>#;U*-;],) tf^Uv> (700 mg) , &Jft$& 
(512 mg) , l-x^;i/-3- (3-v^3Ml/75 7 Zfu tf;W -#;l^>H' 5 K (804 mg) , 
l-kh'D+y^>yh'J7 , /-Jl' (567 mg) , ^i^,N-y75 1 MJVA75 

k (io mi) (DM&®*mM.T~\mrmwisTKj&zKzz.t\z&vm>bntz 

25 #fco 

4- (2-t°uyMj^-jP75y) e^u^>-^m^ 

##M 15-7 
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N- (tert-7h*v#Jl/fcJl/) fc^i» (700 rag) , N-Z^-N- 
7i^;i/A ,; E-fMniJF (700mg) , S^b'JxW>> (1.05 mL) 
(7 mL) »i!ST"15Wbt^t§ai;j; 

15-8 

N-*;i/5;i/k°^>?>(5.08g) £ b U X3MW75 > (6.85ml) 
I/> (50ml) ^{r, *&T*^>7Jl/*x;i^nU F (3. 65ml) £iD;L, ^ 

)St lSW^bT^^ii^cittctD, 1 -*;i^;u-4-^>tjI/ 
l- C7x-;i/7ji/*-;i,) h°^^v>-^^^^Co 

###J 15-9 

2-tert-:/h*->#;l^x;i/-5- (kFo+y/fJW -f 7-f > F U >0. 99 g 
15 Ofh7k Kn^^>10 ml^iSMtfTF, h'jxW5>0.84 ml, llb^ 
?>Z)V*-M. 37 ml^Snx., ^Tl0tF B m^b^o ^^tllCTK^JP 

g^Ufeo mmzjL? ;~MQ ml, ^v7nt°;i/X5P;V7 5>1.02 ml^Jbn 
;L, 30£f*m^ML£ o &J«£MJEM[U Silfciffilx^k 5%M 

»y^WD?h^7^- : ^^>-^X^;i/=4 : 1) 

8 m\^m^.r^mzxmwLrz a x-x;i/2o mi^jn^T^fiuu^a^^M 

25 

5- uh*>^3Mi/) ^7-f>Fu> • 

5- (-ry^Dt!;^+->^^jw -f v-r>FU> • 

###J 15-10 
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5-75 y-2-tert-y b^tDVtf-JM V<> H U >0. 72 g<D&{k*?l'> 
8 ml2gi££MJx3\^75>0.85 mk ^cm^^^M). 35 ml^ill*.^ 5 

5 ifyy^- mm : ^DO^;UA-^X^=2 : 1) Tffi$SL$Pbc«# 
fco ^n*v^-^-^>5 mUl^L, 4N ml^JPAT^SK 
xm^tfcc x-x^20 ml£jfl^T^aiL£M£MU x-x;Hfc#L 

io 5- (7-fe5 1 ;i/75y) ^y^>F>j>-«& 

15-11 

2-tert-:/ h^x#;i/#-;W5-75 V< > KU > (WO00/23428i|pl 

15 x;P7sy) -f y-f>HU>*f»fc. 

MS-APCI (m/z) tt, Sfi»#rM Wc»JE * >ft 
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d i i) gmmT* i^itfns i ~2i©ssgf 

5 ( i v) gmnc^ iiifsy«f^6i«ti5 1 - 3 mo^mm^ 

(2) gm£*lfc7$/S; 

T&3I»#<DiSHIi 1 £~Jg 3 m<D^rtlfr 1 «E*©fc£*. 
5. R 2 ^\ 

io (i) mfcaftTv>Tfc±v*ai5*XT*oT, K»5ss«##, 

7i^;H, v^D^v;i/S, v^o^>^S, ^^ny^l/S, ->y*a 

15 u;us, -fs^/u;^ tf^/'j;^ hU7Vu;i/S, f h^vum, 

tf^Uv;i/S, ^;i/^u-;pat, fttj^U-jvs, tru 

v 5 ;!/*, tfU^v-;!/*, t7-/^J^ tfU^vx;i/S, b°^x;ps, th 
20 7th*Df U 5?kHn tf U ^>>x;i/S, ^- 1 H o 7if k-Jl^S, 

>V*7U;PS, ^x/lfUSW*, ^^DkUyM, fcfPDfc'JSWS, 
+t7'J-M» y^^i^x;i/S, y>/U-jH > ^dtzM, -fv^o 
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(2) wmntc7^;&T°&z 

6. R 2 ^\ 

(1) «£nwTt>£V^5£»S5£XT-&^T, &%&.3M#1fi* 

7u;ws, ^x-jus, ^77u;ua, tr^u^;i^ im^s^jv*,' =e;i> 
# n n e> (D - «&x w^fn l t v ^ aiss^ e & * m& e. sir $ n s 

(2) Bm$nfcT5yST^?> 
»*©iBHig 5 ^fB«<Dfcim 

15 7. R 2 ^, 

(1) li^tit^Tfei^MMTfeoT, Kat^SSB^^ 
h"nij-7zjn, tf-^us^Hk tMU-M, ^^i/ 
*u-;w3£, tfu^S, tru^s?-;^ -OKU^wak -Yv-f>FU- 

(2) «jfcsnfc:r$/£T&s 

8. R 2 #, 

(i) tib a' mmm&frzmRznz>m-&fz\mfczi~z®v>m&&* 

t"n'jy-;H, fcT*U5W*. t°^^-;i/S> t^^UiJH, 

trusts, tfua -f>H'j-;n, -tvohu- 
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mzntcj^ j mx-&z>m ^omrnrn i 3 mm^rnfr i mmMoxts 

5 A' mW&£ : 

;\n<jr>iiB% ->7y«, ^haS, **VS, {£$*7;u* 

tt^fe u < «#«&ms*55; 5-6 Mmmmm. 
15 wm*>v<iz#mmwm&5~ 6 M.mm%k&- co -o . 

k° U 5 5f 7 7 U ;PS43 XXS^T V7V U ;PSo 

9. x^'-n (r 3 ) -x\z-o-t«$>v). R^mm^nx^rh^m^, 

10. X^-CO-T^O, R 2 ^: 

fv 

^mmm^mxu (2) em$nTViTt)j;^7 = /STa&^if^©$gffl^ 
i ^-m 8 mo ^-rn^ i sfBfscMb'&tio 

25 11. XT^-CO-Xte-O-T&D, A^-CH 2 -T'S§Hf^©®Hm 

i ^~if§ 8 so^-ma* i ^taife^^tio 

12. X^-CO-XH-O-Ta&O, A^-CH 2 -T&D, R^K^K 
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13. X^-CO-TfeD, A#-CH 2 -7r&^ R 1 #>kllliC^T&&ff 
#©®Bfg 1 «~fl 8 mW"?ftfr 1 EE*©^*. 

14. X*{-CO-Tf*t), A#-CH 2 -T*?K R^zMSM^T&tK 
5 R 2 3&*Blft$nTViTt>«J:V^S;S"e&SfS*©|gH^l«~fl8]®OViTn 

^ l TO«©<fb£!|3o 

15. X*«-CO-T»r), At5«-CH 2 -T*?), R^zKSfB^TfeO, 

R 2 ^e^$nfc75/«-ea5^if^©teH^i«~^8«cD^-rn75vi to 

10 16. TlESB#fl*iS : 



£}Tf 3lf;}c©^B3S 1 1 5 Vvftufc 1 TOictfMb^tlo 

15 (S) -2-yjy-l- Ch9>*-4- (5-- hP- 2-h°U^l/7 
(S) -2-V-7/-1- Ch^>X-4- (5 -1/7 J - 2-¥W)V* 

(s) -2-V-7/-1- Ch^>7.-4- (v ? ^^;u7.^y*;i/^-;w 

(S) -2-y7/-l- ih?>Z-4- (^E^Uy^^fc;!/) ~>y- 
OA+yJl/75/) 7'fe5 1 ;l'tfDUv ? > ; 

(S) -2-->7/-l- Ch^>7;-4- (5-^0^-2-tTU5v^ 

25 (S) -2-y77-l- 0^>7>-4- ( 5 - tf U 5^-^75 / 
y^7D^y;V75y) 7-fe^h°DUv>; 
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(S) -2-yjy-l- tb?>7>-4- (N-X^-N-* h+yl 
^;i/75y^JU^x;i/) ^n^^Jl/7$y) 7°\&)V\Lu*) s jy ; 

(s) -2-yyy-i - th^>7;-4- (n-x^-n— -r yyptf 

5 (S) -2-y77-l- (h7>7.-4- (N-^^JP-N-^;i/7a 

(S) -2-y7y-l - Ch^>X-4- C (S) -2-* h^Fv^^l/ 
k , DUy>- 1 i/2W\*is)VT^;} 7^)V\ZuW 

>; 

10 (S) -2-v7/-l- Ch^>7;-4- (3 -fcJWtt-f )VM^) y; 
y^DA+y;i/7S;) 7-fe^t:o U >>> ; 
(S) -2-yyy-l- [h^>X-4- (3-^hP-2-tf<J^;i/7 
5/) y^PA^yjV75;) 7-fe^;Hf P U ; 

(S) -2-V77-1- (h^>7.-4- (4-7-t^;l/tf^^> ? >- 1 

15 — f;w*;^=-;W y^DA^>ji/75;l 7-fe^tf au> ? > ; 

(S) - 2 -y7/-l - Ch^>X-4- ( 2 — f V-f > H U x;i/#;i^ 

(s) -2-v7/-i- Ch^>x-4- (4- (3-eu^;v*;^x 
;W — -Ok&;v#xjK) y^D^y;l/75;) 7-fe^bfD 
20 >Jv?>; 

(S) -2-y7/-l - {h^>7.-4- (4- O-tV-OW bT^7 

s?>-i— r;v*;p#x^] ->^n^S/jV75y) 7-fe^tfnU>?>; 

(S) -2-y7/-l - (h^>y;-4- [4- (4-^D07xrjW 

iM5$?>- 1— r;w*;w#-;w y^D^y;v75y } 7-fe?;i/t°nUv 

25 > ; 

(S) -2— >3V-1- 05>X-4- (yX-2, &-i?^)V^)V 
(S) -2 -~>77- 1 - Ch^>7>-4- (5-xhP-2—f 7<>K 
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(s) -2— >7y-i- o^>x-4- (tr^u^/*^#-;w 

(S) -2-y77-l- 0^>X-4- (4-#;WWJMMU 5V 

(S) -2—>7/-l- 0^>X-4- (1 -KPU^~^*;P3|5— JW 
y^OA+->Jl/7$7) 7-fe^;i/t! □ U ^> ; 

(S) -2-V77-1- Ch^>X-4- (4-^^D^nt°;i/*J^- 

10 v> ;. 

(S) - 2 -i/7 J- 1 - Ch^>7;-4- (4-7 p oh°^-zi;i/h^^^> 

-i-^r;p*;p#n;w 0^^1,75 7-fe^;n£oijv> ; 
(S) -2-v7/"-i- (h^>*-4- (1 —r>K'j-;^;^n;w 

y^DA+yJl/7$;] 7W;Vk'nUy>; 
15 (S) -2-v77- 1 - Ch^>X-4- (2,3-ykFn-lH-l: 
on [3, 4-b] fc!US?>-2— f;p*;i/#— ;W y^D^yJl/75/) 
7-fe?;Pb°DU> ? > ; 

(S) -2— >7/-l- Ch^>X-4- C4- (2-tfU5^-;^^ 

>0 k°^UvV#;vfc;i/;) y^n^way) 7-fe?;i/tfnu> ? > ; 

20 (S) - 2 -v77- 1 - {h^>X-4- [4- ( 5 -^Dt- 2 - tf U 
5y^jW^y) k'^U^/^l/fcJW y^O^yJl/75;} 7-fc3MPt: 
n'Jy> ; 

(S) -2-V-7/-1- Ch^>X-4- (V7.-3, 5—^^-4 
-^yV)V\i^^y-l-^ )Vts)Vt^M y^D^yj|/7$y) 7-fe^ 
25 MD'Jy>; 

(S) -2-y7/-l - Ch^>7>-4- (4 
)V7^JM^)9Jti)V^~)V) y^7U^y)V7S./: 7±?)V\£WJ i?> ; 
(S) - 2 -v-77- 1 - {h^>?;-4- C4- (N-7x-;i/#;wtqE 
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(S) - 2 -y7;.- 1 - (b7>*-4- (4 -X h*5/*^fc;Hf^ 
7i?>- l — f;p*;p#-;W ->^p'v^>;1/7^/} 7tt)WuVz?> ; 
5 (S) -2-V7/-1- {h^>7>-4- [4- (2-^X~;W h°^'J 
vy*;ufc;w ->£a'v^>;i/7$/} 7-fe?;utfnU v> ; 

(S) -2-y77-l- Ch^>X-4- (1, l-S*t*V/X-kHD 
-1, 4-?7y>-4--fJ^M-JW ^D^5/JV75;) 7tt)V 

10 (R) -4-V77-3- Ch^>X-4- ( 5 -X h D - 2 - t?U P)V7 
5 7) y^DA^>JV75;] 7-fe9 1 ;V5 L 7^Uv> ; 

(R) -4-~>7/-3- Ch^>X-4- (5-y7y-2-t'UvM 
^v) y^PA^yJP75y] T-fe^H^TVU S» ; 

(R) -4-v77- 3 - Ch^>X-4- (y^f JV7$;^MnjW 
15 y^DA+y;V75;) 7tW77'Jy>; 

(R) -4-$'7S-3- 0^>X-4- (2— ( V *(> F V =l)Mj JVtf 

^□'v^KTS,'] 7tf;i/5 : 7 1 / , Jy>; 
(R) -4-~>7V-3- 05>X-4- (WJ/ilM-JI/) 5^ 
□ A^yjV75;) 7-fe5 1 ;^7VU> ? > ; ££1* 
20 (R) -4-V7/-3- 0^>X-4- ( k°D U i?-)V%)V#~)V) is 
^o^yJV75y) 7tfJV5 1 7y , Jy>. 
1 8 . -jftjS C I n : 



CN 

25 Ti^nSft^t, (III) : 



Z'-C^-CO-N 



"A 



[II] 
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R 




Xtt-N (R 3 ) -> -O-, Xli-CO-$SU 



R 2 te (1) fi^nWTfc«fcV*85££T&oT&^g&## 

(2) wsnwTfej;w75yi**t 



15 19. -jRjt CIV] : 

R 1 



CN 

5$^ A«-CH 2 -^i-S-^iU 
20 TSSn«ft^*XI4^0«*, HftSC CV] : 



R 1 

-NH-CH 2 -CO-N^A 

H 

CN 



[I] 




[IV] 
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R 21 -H CV] 

f V 

^sns (i) w^nr^Tfectv^^ -st>b< 
\tEM^^MWm^ x\t (2) i^^nt^Tfci^ysyi 

5 Z&Ts 

T7x2nztt&mx\t j t(Di&tEij&2-&Ts cvn 

R 1 

R 21 — CO— ( V— N— CH2-CO — N^^A [VII 

CN 

-«5£ CI - a] 

R 1 

R 21 -CO--(^/-NH-CH 2 -CO— N^A [!_ a ] 

CN 

5^ R 1 . R 21 ^A«tufE<hlRl-m"*^Wr?), 

15 20. m^<Dmm%im^ni7m<D^?nfrimzmM<Dit&yo*m^T, 
2 1 . m$i<Dmmm 1 ^~it 1 7mwrn^ 1 mizmmoi^mcD^m 

2 2 . s^^s^w^^—tf 1 vfiH£©B&tFfc«fc o^ffiOBfe 

20 ##Jifc3ms£&T&5I&3£cDl&H82 lTO^O^Xtt^K^. 
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2 3 . mmmofi* mmffi°v&%m#v®®m 2 1 ssi®Mxnfitis, 
2 4 . mmm&, 2 mmmm-e&z>m?k<Dmmm 2 1 rstof&ixsfffi 

2 5 . rnxomm 1 s-fi 1 7 mo^rnfr 1 ^km©^^ 

2 6 . if *<Dmm% 1 «~fg 1 7 m<D^tnfr 1 ^ttBm©^ti©is^s 

2 7 . M^cDigHm 1 1 7 gicD^mfr 1 sti3«©{b^ti©> mm 

2 9. *^0?&SS!Xtt : ?l»Ofc«)©El!l'rfe*l»#O«Hie2 

15 3 0. ftEHtf. 2^^©^X« : ?-B5©fe©©E^T2bSI»*©$BH 
IS 2 6«Xtt»2 7^fB«©^ffl 0 

3 1 . imvmmw, 1 m~m 1 7 a©v>t" 1 mzmmoik&w&HM 

3 2. S?^^^;^^^— I VE**T?*S«I#CD«H»3 lflfBtt 
20 ©E^«t)„ 
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